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ixa  this  Dumber  we  is^ue  to  Sab&cribers  and  to  Members  of  the  Society  of  Publio 
alysU  the  Index  and  Title  Page  to  our  third  volome.      N on  Subscribers  can  obtain 
them  by  ordering  through  their  Booksellera  at  3d.  per  copy. 

Our  readers  will  please  take  notice  that,  to  meet  the  demands  of  our  increased 
circulation,  we  have  changed  our  ptiblishing  arrangements,  and  "  Tbe  Aj^axtbt  *'  tl 
Ibfiuih  volume  of  which  commences  with  tbia  number,  will  in  future  be  published  by 
lieaars.  BaiUiere,  Tindall  &  Cox,  20,  King  William  Street,  Strand^  to  whom  all  business 
communications  are  to  be  addressed.  Letters  for  the  Editors  are  also  to  bo  forwardi^d  to 
that  address. 

We  shall  endeavour  this  year,  as  we  have  done  previously,  to  mate  '*  The  Akaltst  " 
more  valuable  as  a  purely  technical  Journal  to  the  numerous  and  increasing  body  of 
practising  Analysts  in  this  country,  and  shall  be  glad  to  receive  original  papers  or 
reports  from  any  chemists  who  may  bo  willing  to  become  contributors. 


THE    SOCIETY    OF    PUBLIC    ANALYSTS. 

[Annual  Meeting  of  this  Society  will  be  held  at  BurlingtoQ  House,  on  Wednoaday, 

;6th  January,  when  the  Officers  and  Council  for  IQ79  will  be  elected.    The  Annual 

Dinner  will  afterwards  take   place,  particulai's  of  which  will   bd  duly  announcud  by 

^ilar  to  the  Members. 


ON  THB  DETECTION  AND  ESTIMATION  OF  ALUM  IN  WHEAT  FLOUR. 

Br  A.  DoPHE,  Ph.D.,  F.R.S. 

Mfod  he/ore  the  Sociihj  of  Public  Analyds  on  20M  Htyveinber,  1878. 

ir  June  meeting  I  stated  that  I  was  ecgaged  in  the  examination  of  a  number  o\ 
of  flour,  with  u  view  of  discovering  the  relation  exialing  between  the  amounts  of^ 
dlica  and  alumina  present  in  pure  wheat  flour,  or,  at  least,  in  such  flour  in  which  lh6 
only  extraneous  alumina  and  silica  present  are  derived  from  the  soil  adhering  to  the 
in,*  It  is  obvious  that  if,  in  uiiadultt^ratcd  gamples  of  flour,  anything  like  a  regular 
exists  between  these  two  constituents^  a  knowledge  of  such  relation  would 
>le  tt0  at  once  to  discover  the  addition  of  any  appreciable  proportion  of  alum  to  uny 
if  en  sample  of  flour.  No  doubt  many  analyses  will  be  necessary  to  fix  this 
relation  with  a  sufficient  degree  of  accuracy,  and  the  analyses  given  below  must  only  be 
looked  upon  as  a  small  contribution  towards  this  end. 

Table  I.  gives  the  result  oi  the  analyses  of  tw*elve  samples  of  flour,  ranged  in  order 
Mcerding  to  the  amount  of  silica  they  contained.     Eleven  of  these  samples  were  bought 
respectable  shops  in  London  (partly  bakers^  partly  corochaadlers),  and  one  from  a 

•  Attalyat,  vol.  3,  p.  2S3. 
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Oxide  of 

Alam 

corresponding 

Iron. 

to  total  Alumina. 

0-42 

... 

6-68 

0-35 

... 

11-16 

0-96 

... 

16-94 

0-67 

., 

12-49 

1-79 

... 

20-87 

0-42 

... 

0-48 

0.67 

••. 

14'86 

1-63 

... 

24-72 

0-48 

... 

24-72 

IM 

... 

22-16 

107 

... 

1816 

1-63 

... 

33-06 

baker  at  Ghelmsfoi-d.    In  none  of  the  Bamples  could  any  alum  be  detected.    The 
numbers  in  the  table  represent  grains  in  4-lbs.  of  flour. 

TABLE  I. 

1  ...  3-08  ...  0-63 

2  ...  3-42  ...  1-26 
8  ...  4-98  ...  1-80 
4  ...  6-64  ...  1-41 
6  ...  7-28  ...  2-30 

6  ...  8-17  ...  107 

7  ...  8-86  ...  162 

8  ...  10-86  ...  2-79 

9  ...  18-80  ..  2-79 

10  ...  16-67  ...  2-60 

11  ...  16-79  ...  2-06 

12  ...  26-91  ...  3-72 

A  glance  at  this  table  will  show  that  although  there  is,  in  general,  an  increase  in  the 
amount  of  alumina  corresponding  roughly  with  the  increasing  proportion  of  silica,  yet 
that  such  increase  is  by  no  means  regular;  it  is  therefore  obvious  that  no  uniform 
relation  between  these  two  constituents  exists,  but,  neTertheless,  a  relation  sufficiently 
close  for  practical  purposes  may,  I  believe,  be  made  out.  To  arrive  at  this  I  have 
divided  the  flours  into  three  classes.  The  first  class  consists  of  flour  containing  ftom 
0  to  5  grains  of  silica  in  the  44bs. ;  those  of  the  second  class  contain  from  5  to  15 ;  and 
lastly,  those  of  the  third  class  from  15  to  30  grains  silica  in  the  4-lb.  If,  in  flour  of  the 
first  class,  we  multiply  the  silica  by  2*86,  we  get,  approximately,  the  number  of  grains 
of  alum  corresponding  to  the  amount  of  alumina  naturally  present  in  the  flour,  or  derived 
from  the  soil  adhering  to  the  grain.  In  those  of  the  second  class  this  multiplier  is  1-90, 
while  in  those  of  the  third  class  it  is  I -26.*  Table  II,  gives  the  amounts  of  alum  thus 
calculated  from  the  silica  as  compared  with  the  alum  corresponding  to  the  alumina 
actually  found.  If  the  amount  of  alum  thus  calculated  falls  materially  short  of  the 
amount  of  alum  corresponding  to  the  proportion  of  alumina  found,  the  prcsumptio 
would  bo  that  alum  had  been  added  to  the  flour. 


TABLE  II. 

No.  of 

Alum  calculated 

Alum  calculated 

Difference  between 

Flour. 

from  the  Alumina. 

from  the  Silica. 

columns  3  &  2. 

1 

6-68 

8-^1 

+  3-23 

2 

1116 

9-78 

—  1-38 

3 

1694 

14-10 

—  1-84 

4 

12-42 

10-62 

—  1-90 

6 

2037 

13-83 

—  6-64 

6 

9-48 

16-62 

+  604 

7 

14-36 

16-81 

+  2  46 

8 

24-72 

19-68 

—  504 

9 

24-7^ 

26-22 

-f  1-60 

10 

22;6 

19-62 

—  2-63 

11 

ia-i6 

19-8& 

+  1-73 

12 

3306 

33-91 

-f  0-85 

*  In  the  case  of  flours  with  but  little  silica  and  alumina,  the  alumina  naturally  contained  in  the  flour 
is  probably  a  considerable  proportion  of  the  total  quantity  found,  the  rest  being  derived  from  the  soil.  As 
more  and  more  soil  gets  mixed  with  the  floor  the  alumina  derived  from  such  soil  more  and  more  pre- 
ponderates. In  the  first  case  there  is  not  many  times  more  silica  than  alumina,  in  the  latter  the  silica 
very  greatly  exceeds  the  alumina,  the  relation  between  these  two  more  and  more  approaching  that  foand  in 
soils. 


The  numbers  in  ihe  table  do  not  by  any  means  agree  as  closely  aa  might  be  wisbt'd, 
MM^t  tho  maximum  difference  between  the  number  of  gmins  of  alum  in  the  4-lbs.  of  flour, 
H  calculated  from   the  alumina  and  eilica  respectively,  amounts  to  only  a  little  over 
6  gmaPj  and  this  difference  is  found  both  positive  and  negntiTQ.    It;  follows  that  about  1 2 
grains  of  alum  might  have  been  added  to  4  Its.  of  No.  G  flour,  the  one  extreme,  to  bring 
^|to  the  other  extrome.  No.  5,  and  this  amouDt  of  alum,  when  added  to  No.  6  flour,  could 
^■1  be  detected  by  the  means  here  proposed.     But  12  grains  of  alum  in  4-lbs.  of  flour 
oorreepond  to  only  about  8  grains  in  the  quartern  loaf,  and  this  quantity ^  which  is  the 
maximum  which  could  be  added  under  the  moat  favourable  conditions  without  detection, 
may,  I  think,  be  fairly  neglected,  at  least  as  far  as  any  adulteration  injurious  to  health 
iw  concerned.     Whin  the  amount  of  silica  present  is  less  than  5  grains  in  4-lbs-  of  flour, 
^be  proportion  of  alum  which  could  be  added  without  detection  is  only  about  3  grains  to 
^Be  quartern  loaf.     I  hope  some,  at  least,  of  our  members  wiJl  take  this  subject  up,  and 
^we  us  their  results,  taking  care  always  to  deal  with  pure  wheat  flour  only.     We  should 
^Bfcn  soon  be  in  a  position  to  correct  the  numbers  given  above  for  muUiplying  the  silica, 
^kd  thereby  most  probably  increase  the  accuracy  of  our  results.     I  have,  as  will  be  seen, 
^Bi  the  oxide  of  iron  out  of  consideration  for  the  present,  but  a  more  extended  experi- 
ence may  enable  us  to  muke  use  of  this  factor  as  well.     Thus,  Nos.  5  and  B,  which  give 
greatest  divergence,    in  one  direction,  between  the    two   methods  of  calculation, 
kin  a  very  high  proportion  of  oxide  of  iron,  relative  to  the  silica,  as  compared  to  the 
ler  samples.     One  other  point  of  interest  may  be  mentioned.     Nos.  1,  2,  4,  5,  6,  7, 
9,  were  sold  as  best  flour :  Nos.  3,  B,  10,  11,  and  12,  as  seconds ;  or  almost  all  tho 
it  flours  are  characteriised  by  a  low,  almost  all  the  seconds  by  a  high  proportion  of 
icor     Nos.  9  and  12  were  bought  at  one  shop  (a  corn  chaudlcr*s),  the  lower  quality 
mog  considerably  more  silica  than  the  higher,  and   although  both   these  luive  the 
higheat  proportion  of  silica  in  their  respective  classes,  still  the  apparent  relation  between 
price  and  silica  holds  good. 

The  method  just  described,  though  applicable  to  flour,  will,  I  believe,  be  found 
^ful  chiefly  for  the  estimation  of  alum  in  bread.     In  the  case  of  bread,  it  will  indeed 

tin  conjunction  with  the  logwood  test,  the  onjy  tolerably  trustworthy  process  at 
^nt  available.  For  the  detection  and  estimation  of  alum  in  ilour,  the  following 
,hod  will,  however,  be  found  preferable, 
If,  oa  describ€»d  in  my  note  of  June  26th,  100  grams,  or  less,  if  much  alum  be  present, 
[our  are  well  shaken  up  with  from  300  to  500  cub.  cent,  of  chloroform,*  (best  in  a  closed 
ical  separating  funnel),  and  the  mixture  is  then  allowed  to  stand  at  rest,  the  flour  will 
rise  to  the  surface,  while  the  mineral  impurities  will  sink  to  tho  bottom  and  can  readily  be 
drawn  ofl^,  together  with  some  chloroform,  by  means  of  the  lower  tap.  Most  of  the  alum 
contained  in  the  flour  will  be  found  in  this  deposit.  Small  pieces— such,  for  example,  aa 
would  just  pass  through  a  wire  sieve  with  twenty-four  meahca  to  the  linear  inch — are 
deposited  in  a_  few  minutes,  and  may  readily  bo  extracted,  while  much  smaller  pieces 

tild,  I  have  no  dotibt,  be  readily  seen  with  the  aid  of  a  lens  or  microscope.  In  order, 
wcvcr,  to  test  for  alum  in  tho  deposit,  if  it  cannot  bo  thus  mechaoically  separated,  the 
lowing  plan  may  be  adopted.  The  deposit  is  flltored  off  from  the  chloroform  drawn 
th  it  from  the  funnel,  and,  when  dry,  is  thoroughly  exhausted  on  the  filter  with  cold 

•  I  have  Hwd  the  ordinary  mc-thjlated  cbloroforoi  in  my  experimenta,  rcdi§tiiLiQg  from  a  wat£t  Vi«.\V^ 
tfUr  ti&e,  ind  simply  sepamted  it  from  the  water  carried  over  with  it  b^  lullm^  \\  %\atl^  Iqx  iam^^.  "Cccca. 
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water.  In  this  aqueous  solution,  which  will  be  found  distinctly  acid  even  if  not  more 
than  10  grains  of  alum  were  present  in  4-lb8.  of  flour,  sulphuric  acid  and  ammonia  (the 
latter,  of  course,  only  if  ammonia  alum  had  been  used)  can  be  readily  detected,  but  there 
is  generally  but  little  and  sometimeB  no  alumina.  More  or  less  of  the  alumina  always 
remains  in  the  residue  insoluble  in  water,  probably  absorbed  by  the  flour,  of  which  some 
is  always  present  in  the  deposit.  The  alumina  is  therefore  best  tested  for  in  a  separate 
portion  of  deposit,  which,  for  this  purpose,  is  boiled  in  very  dilute  hydrochloric  add, 
which  does  not  act  on  the  soil  or  clay,  and  the  clear  filtrate  is  tested  for  the  alumina. 
If  the  deposit  at  first  obtained  is  once  more  shaken  up  with  a  little  frosh  chloroform,  a 
farther  separation  of  the  alum  from  the  flour,  of  which  a  little  is  always  canied  down 
with  the  mineral  matter,  may  be  efifeoted ;  but  this  additional  trouble  is  not,  I  think, 
necessary. 

If  the  flour  is  only  to  be  tested  qualitatively  nothing  further  is  neoessary,  but  if  we 
wish  to  estimate  the  amount  of  alum  that  may  be  present  somewhat  more  trouble  must 
be  taken.  When,  after  the  first  thorough  and  violent  shaking  up,  the  lower  portion  of 
the  chloroform  has  become  clarified,  the  contents  of  the  funnel  are  again  agitated,  but  in 
such  a  manner  as  not  to  disturb  the  sediment  already  formed.  This  shaking  up  is 
repeated  frequently  (a  dozen  times  or  so)  in  the  course  of  a  day,  and  the  mixture  is  then 
left  standing  over  night.  The  following  morning  the  deposit  formed  is  drawn  off,  and 
the  shaking  up,  &o.,  &c.,  repeated  during  the  course  of  the  second  day.  After  a  final 
night's  rest,  the  small  amount  of  deposit  which  will  generally  be  found  is  also  drawn  off 
and  added  to  the  first  portion.  The  deposit,  after  the  chloroform  has  evaporated,  is  then 
extracted,  on  the  filter,  and  the  solution  made  up  to  a  given  bulk,  say  50  cub.  cent.  In 
from  ^  to  -jij^  of  this  the  ammonia  may  be  estimated  by  Nesslerising,  and  in  the 
remainder  the  sulphuric  acid  is  determined  as  sulphate  of  barium  with  the  usual  pre- 
cautions, boiling  the  precipitate  first  obtained  with  hydrochloric  acid,  &c.  From  the 
sulphuric  acid  thus  found  the  alum  is  calculated  either  as  ammonia  or  potash  alum,  as 
the  case  may  be.  |- 

The  separation  of  the  alum  from  the  flour  by  these  means  is  much  more  complete 
than  one  would  at  first  sight  imagine.  Thus,  three  mixtures  were  made,  containing 
respectively  28  grains,  10  grains,  and  2  grains  of  very  finely  powdered  and  sifted 
ammonia  alum  to  4-lbs.  of  flour.  Portions  of  100  grams  of  each  of  these  flours  weie 
treated  with  chloroform,  as  above  described,  for  two  days,  and  the  sulphuric  acid 
estimated  in  the  cold  aqueous  extract  of  the  deposits  obtained.  The  results  are  given  in 
Table  III. 

TABLE  III, 

A         L    g  Ammonia  alum        .  . 

Amount  of  .    A™®™'®'  corresponding  to       Ammonia  alom 

Flourta™.  ^l^^^^        «.i.XuJ«n     ^'^J[^-^ 

lit  Mixture      ...      100  grams.    ...      0*0997  grams.      ...    27'10  grams.      ...      28  grams. 
2nd     „            ...      100     „          ...      00302    „           ...        8'21    „          ...      10      „ 
3rd     „  ...       100     „  ...       0-0042    „  ...        1-14 2      „ 

t  If  any  sulphate  of  calcium  is  found  in  the  flour  it  is  necessary  to  estimate  the  calcium  contained  in 
the  aqueous  extract  of  the  deposit  and  to  subtract  the  amount  of  sulphuric  acid  with  which  this  is  com- 
bined from  the  total.amount  of  sulphuric  acid  found,  and  the  remainder  only  is  calculatad  as  alum.  The 
presence  of  any  other  soluble  sulphate  must  of  course  also  be  taken  into  account. 
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P  In  the  iBBt  case  the  aminoiiia  was  also  &fitiniated,  and  amoanted  to  0*00015  grams 
in  the  total  ai^Tjeons  aolutioni,  corresponding  to  r004  grains  ammonia  alum  in  44b8. 
of  floar. 

The  pure  flour,  used  in  the  above  experiments,  treated  in  the  same  way  with 
chloroform,  yielded,  when  100  grams  of  flour  were  taken,  a  deposit  the  aqueous  extract 
of  which  was  Beutrol,  yielded  no  txace  of  precipitate  with  barium  chloride,  and  was 
almost  absolutely  iVee  from  ammonia. 

The  insoluble  residue  on  the  filter  may  be  submitted  to  the  logwood  test  with  great 
advantage,  but  only  under  certain  precautions.  On  applying  the  test  to  the  insoluble 
residue  of  the  deposit  obtained  from  pure  flour,  a  strong  bluish  tint  was  produced,  very 
much  as  if  alum  had  been  present.  Further  examination  showed  that  pure  moist  clay 
gave  a  very  decided  bluish-grey  tint  with  the  logwood  test,  and  as  the  insoluble  part  of 
the  deposit  from  flour  contains  all  the  soil  and  clay  from  such  flour,  the  test  as  thus 
used  is  misleading*  The  tint  produced  in  clay  is,  however,  darker  and  less  blue  than 
tliat  produced  with  flour  containing  alum,  and  when  the  mixture  is  allowed  to  dry  the 
blue  colour  disappears  almost  entirely,  being  replaced  by  a  pale  grey  tint  with  a  shade  of 
in  it,  whereas  the  tint  produced  with  flour  and  alum  retains  its  bluish  colour.     If, 

en,  we  allow  the  deposit  to  which  we  have  applied  the  logwood  test  to  dry  up,  by 
exposure  to  the  air  over  night  for  exaraple,  it  will  not  show  any  blao  colour  if  the  flour 
from  which  it  was  obtained  contained  no  alum,  but  will  be  more  or  less  distinctly  blue  if 
any  alum  was  present.  Even  if  no  more  than  2  grains  of  alum  were  contained  in  4-lbs. 
of  flour,  the  deposit  obtained,  as  above,  from  100  grains  of  flour  will  yield  a  distinctly 

ue  colour,  which  remains  on  drying.  I  have  not  gone  below  the  proportion  of  2  gruina 
alum  per  4-lbs,  of  flour,  but  I  have  no  doubt  that  even  smaEer  quantities  might  be 
detected  with  certainty  by  the  means  here  described.  j 

Chloroform  has,  as  stated  at  the  end  of  my',former  note  on  this  eubject,  been  previously 
employed  for  the  detection  of  mineral  matters,  such  as  the  sulphates  of  barium  or  calcium, 
carbonate  of  calcium,  &c-  in  flourj,  but  only  when  present  in  comparatively  large  quauttties, 
and  the  amount  of  flour  recommended  to  be  taken  would  have  been  insuflicient  for  the 
tection  of  alum  in  the  small  proportion  in  which  it  is  usually  added.  I  first  employed 
reform  with  the  idea  of  dissolving  out  the  alum  by  means  of  a  solvent  having  little 
or  no  action  on  the  flour  itself.  Various  liquids  were  tried  and  among  them  chloroform, 
$Bf  in  consequence  of  a  mistake,  I  had  been  led  to  believe  that  chloroform  dissolved  an 
appreciable  proportion  of  alum.  It  was  only  after  vainly  try  Id  g  to  extract  the  alum 
from  tome  flour  to  which  I  had  added  it  that  I  found  it  to  be  practically  insoluble  in 
dilofoform,  but  that,  in  consequence  of  its  greater  specific  gravity,  it  could  readily  be 
detected  in  the  deposit  yielded  when  flour  and  chloroform  are  shaken  up  together  and  are 
then  allowed  to  stand  at  rest. 

In  oonclusion,  I  may  remark  that,  as  for  as  my  present  ezperienoe  goes,  no  flour 
need  be  examined  for  alum  if  when  examined  by  the  logwood  test  it  yields  no  indication 
of  its  presence.  Should,  however,  alum  be  indicated  by  this  test  the  flour  must  be 
tobmitted  to  other  teats,  in  order  not  only  to  confirm  the  preseoce  of  alum  but  also  to 
estimate  its  amount. 
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KOTE  ON  THE  DETECTION  OF  ALUM  IN  FLOUR  BY  THE  LOGWOOD  TEST. 

By  W.  C.  Youwo,  F.C.8, 

Head  before  the  Sociat^  ^f  Public  AniiJyits^  on  2Qth  June,  1878, 

It  must  be  admitted  that  a  distinctive  test,  such  as  the  logwood,  would  possess  great 
value  if  the  reaction  given  by  it  could  be  strictly  assured  in  all  cases  where  alum  it 
preseut. 

At  the  present  time,  however,  very  few  chemists  have  any  faith  in  it  as  a  test  for 
alum  in  flour,  so  oiten  have  they  failed  in  obtaining  any  indication  of  its  presence  even 
when  it  has  been  purposely  added. 

With  bread  the  case  is  different,  as  I  have  never  failed  to  get  the  desired  reaction 
when  trying  it  upon  samples  to  which  alum  has  been  added  in  the  process  of  manufacture. 

At  first  sight  it  is  difficult  to  sec  why  the  reaction  is  not  obtained  with  alumoised 
flour ;  in  the  case  of  bread  one  would  expect  some  ioterference  by  reason  of  the 
decomposition  of  the  alum  which  undoubtedly  takes  place  in  the  baking,  but  in  floor  the 
olum  must  remain  unaltered. 

Yarious  reasons  have  been  given  to  account  for  this  difficulty,  of  wbicb  I  may 
mention,  the  use  of  old  logwood  chips  (or  such  as  had  been  exposed  to  the  air)  for 
making  the  tincture ;  and  the  use  of  a  wrong  proportion  of  carbonate  of  ammonium 
Bolution  to  tincture  of  logwood* 

I  have  had  recently  several  samples  of  flour,  which,  upon  analysis  gave  quantities 
of  phosphate  of  alumina  equal  to  alum,  varying  from  15  to  25  grains  in  4-lb8.,  and  as  I 
could  not  in  any  of  them  obtain  nn  indication  by  the  logwood  test,  I  felt  I  could  not 
aafely,  in  the  face  of  what  has  recently  oceured  at  Selby,  certify  that  it  was  present ;  at  ■ 
the  same  time  I  confess  that  if  that  case  had  terminated  differently  I  should  have  done  so. 
In  conned  ion  with  the  examinntion  of  these  samples  I  mixed  alum  with  flour  in 
progressive  quantities,  and,  except  in  a  few  cases,  failed  to  get  the  reaction,  and  in  these 
few  the  colour  was  in  patches  in  the  under  portion  of  the  mass,  the  surface  colour  being 
the  dirty  brown  usually  given  after  standing  a  time  when  alum  ia  absent,  so  that  it  may 
well  have  been  passed  as  pure.  I  then  applied  the  test  to  powdered  alum  and  found  that  tho 
colour  came  very  slowly,  and  where  a  considerable  amount  of  carbonate  of  ammonium 
had  been  used,  the  deep  claret  colour  bud  changed  to  brown  in  the  upper  part  of  the 
liquid,  before  anything  like  the  blue  appeared  in  the  lower,  ■ 

This  result  clearly  indicated  a  solution  of  the  difficulty,  as  it  showed  that  it  was 
necessary  to  have  the  alum  dissolved  in  water  before  applying  the  test,  and  upon  mixing 
the  flour  to  a  thin  paste  with  boiling  water  previous  to  adding  the  ammonioeal  logwood 
tincture,  a  blueish  grey  colour  is  developed  in  a  few  minutes,  which  is  nnmistakeable 
with  so  small  a  quantit>^  as  5  grains  of  alum  to  4-lbs.  of  flour;  the  colour  stands  well 
for  seven  days,  whereas  the  ordinary  colour  obtained  without  alum  wili  not  last  as  many 
hours. 

Treated  in  this  way  the  test  answers  weD,  no  matter  what  age  the  logwood  tinottut 
may  be,  or  what  the  character  of  the  chips  from  which  it  is  made,  always  provided  that 
the  deep  clarot  colour  is  produced  in  it  on  the  addition  of  solution  of  carbonate  of 
ammonium, 

Jt  appears  to  me  very  probable  that  the  varying  results  I  have  hitherto  obtained 
may  be  due  to  the  circumstance  of  my  having  added  more  at  one  time  than  another  of 
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carbonate  of  ammonia,  thus  rendering  the  solution  of  the  alum  in  some  cases  more  easy 
than  in  others. 

How  far  these  few  facta  affect  the  value  of  the  decision  of  the  Inland  Hevenue 
chemists  in  the  **  Selby  '^  ilour  case,  of  course  I  am  tinabk  to  say,  but  should  it  appear 
that  they  applied  the  test  before  having  made  sure  that  the  alum  was  dissolved,  I  make 
bold  to  assert  that  they  would  have  obtained  no  indication  even  had  there  been  twice  as 

■almn  present  as  was  certified  by  Mr.  Allen. 
^     I 
mt                   ON  THE  LOGWOOD  TEST  FOR  ALUM.  ■ 

By  W.  W.  SioDDARr,  FJ.C,  &o.  1 

m  year  1858  Mr.  Hadow,  when  demouetrator  of  chemistry  in  King's  CoUego 
propoaed  aa  a  test  for  tl>e  presenco  of  alum  in  bread  the  decoction  of  logwood,  with  the 
mode  of  preparation  and  method  of  applying  it,  as  an  easy  and  effectual  test.  He 
afirmed  that  ho  could,  without  difficulty,  detect  6' 7  grains  of  alum  lu  each  pound  o£j 
bread.  About  three  or  four  years  afterwards  Mr,  Horsley,  of  Cheltenham,  published  a" 
peculiar  method  of  application,  so  that  a  much  smaller  quontity  of  alum  may  be  made 
evident.  With  or  without  alam  the  bread  is  coloured  a  strong  and  distinct  pui-ple 
colour,  but  when  the  bread  is  afterwards  exposed  on  a  porcelain  capsule  to  tho 
atmosphere  for  a  few  houi-s,  if  alum  is  absent  the  beautiful  colour  disappears,  and  a  dull 
I  irown  takes  ita  place,  but  if  alum  has  been  mixed  with  the  bread  a  conspicuous  and 
^■beautiful  blue  is  tho  permanent  result.  I  have,  for  some  years,  been  in  the  habit  of 
^Bfrnployiog  the  logwood  test,  iu  the  manner  recommended  by  Mr.  Horsley,  invariably  with 
^Hl  ^ucccsalul  and  reliable  result,  so  much  so  that  I  was  astonished  at  heariDg  and  reading 
^Blhat  several  analysts  had  found  the  test  useless.  Dr.  Hassall,  in  the  lust  edition  of 
^^1'  Food  and  its  Adulterations,"  says,  '•  Tho  logwood  test  is  fallacious.  We  have  frequently 
employed  this  test  in  cases  in  which  alum  has  been  present  without  obtaining  the  aUghtest 
violet  coloration.'* 

8o  invariably  have  I  found  the  reverse  happen  that  I  hare  often  wondered  why  ao 
many  good  chemists  have  failed. 

I  think  the  cause  of  disappointment  is  in  the  logwood  itself.      The  wood  must  be 
freshly  cut  and  kept  in  a  stoppered  bottle,  secure  from  tho  atmosphere.      l*he  decoction 
or  alcoholic  tincture  also  must  be  recently  prepartd.      If  this  precaution  be  not  strictly 
observed,  the  logwood  t^st  is  quite  useless.      I  have  frequently  found  that,  where  the 
tincture  has  been  made  for  some  months,  that  even  strong  ammonia  or  solution  of  potasa 
baa  not  had  any  effect  in  altering  the  colour  of  the  logwood  solution.      The  fact  is  that 
the  usefulness  of  this  teat   is  altogether  dtpendeDt  on  the    presence    of  hcemateute  of 
Kj^pmmonia,  which  is  instautly  formed  when  ammonia  is  added  to  hoematoxyliD. 
^^B        If  a  few  crystals  of  fresh  hocmtttoxylin  be  used  instead   of  the  wood  itself,  the 
^Vvame  reaction  is  produced.      The  solution  on  exposure  to  air  changes  to  a  ^rown,  but  if 
^Ki  trace  of  alum  be  present,  a  beautiful  and  striking  blue  is  left  instead, 
^^g         My  experience  has  been  so  invariable  and  distinctive,  that  if  this  singular  reaction 
U  wanting  1  do  not  proceed  further  in  the  analysis. 

Of  course  I  need  not  say,  I  always  perform  the  chemical  separation  of  alumina  and 
ftulpburic  acid  before  evidence  of  oduUemtion  is  shewn  in  a  court  of  justice,  okhou^h  1 
re«Uy  thiok  the  logwood  test,  if  properly  made,  is  quite  decisive, 

■fit    n»'    -^  '•  ^-      -  " 
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ON    THE    NITROGENOUS    CONSTITUENTS    OF    COCOA. 

By  G.  W.  Wi&Mwi,  F.C.S., 

^Md  hfire  ths  Sociitt/  of  Public  AnaiysU,  on  20th  Navmher^  1878. 


I 


Cocoa  has  been  constantly  referred  to  as  one  of  the  most  DutritiouB  foods,  because  of  the 
high  proportion  of  nitrogenous  matter  contained  in  it.  Payen  in  the  analysis  of  nibs, 
free  from  husk,  found  21*2  per  cent,  of  albuminous  matters,  and  Chnrch  in  the  recent 
guide  to  the  Bethnal  Green  Food  Collection,  giyes  17  per  cent,  of  albuminous  matters,  as 
the  average  of  pure  roasted  cocoa  nibs.  Heisch  examined  a  number  of  samples  of 
roasted  cocoa  beans  obtained  from  diiferent  localities,  the  results  of  which  were  publiBhed 
in  Tlie  Anahjst ;  *  but  in  most  cases,  he  found  figures  considerably  lower  than 
these;  the  highest  amount  yielded  by  his  samples  was  2*06  of  nitrogen,  corresponding 
to  13'0S  per  cent,  of  albuminous  matters,  and  the  lowest  was  1*17  per  cent. 
of  nitrogen,  corresponding  to  7*40  per  cent,  of  albuminous  matters.  All  these 
determinations  appear  to  have  been  made  by  the  estimation  of  nitrogen  by  the  soda  liai^— 
process,  and  the  calculation  of  the  albuminoids  from  the  total  nitrogen  found,  ^^H 

The  recent  investigations  of  Church  and  others  on  the  form  in  which  the  nitrogenoas 
matters  exist  in  roots  and  cereals,  and  my  o^wn  recently  published  investigations  on  the 
nitrogen  compounds  present  in  the  cereals,  led  me  to  think,  that  the  nutritive  quality  of 
cocoa  might  possibly  have  been  somewhat  over  estimated,  owing  to  the  non^separatiou  of 
the  coagulable  from  the  non-coagulable  albuminoids.  This  process  gives  us  two  determin- 
ations, one  of  the  total  nitrogen,  and  one  of  the  coagulable  nitrogen,  both  subject,  of 
course,  to  the  errors  due  to  the  soda  lime  process.  The  latter  determination,  Tijs.| 
coagulable  nitrogen,  is  the  only  one,  which  in  the  present  stale  of  our  knowledge,  we  are 
justified  in  assuming  as  really  flesh  forming  matter,  since  it  is  this  only  which  cnn  be 
classed  as  true  albuminoid  matter.  The  non-coagulable  nitrogen  may,  and  part  of  it 
unquestionably  does  exist  in  the  forms  of  nitrates  and  nitrites,  and  another  part  exists  in 
the  form  of  alkaloids,  and  at  present,  we  have  nothing  to  prove  that  either  of  these  ai^^H 
properly  classed  as  ^esh  formers.  ^^H 

If  therefore,  this  proportion  of  non-coagulable  nitrogen  is  found  to  be  high  in  any 
food,  it  follows,  that  we  must  consider  its  nutritive  value  as  being  so  much  lower  than 
had  been  hitherto  supposed  when  the  calculation  was  made  from  the  total  nitrogen. 

Now  in  the  cases  of  wheat,  barley  and  oats,  I  find  that  various  proportions, 
sometimes  as  much  as  35  per  cent,  of  the  total  nitrogen,  are  in  non-coagulable  forms,  and 
on  extending  this  enquiry  to  cocoa,  I  find  that  the  percentage  of  the  total  nitrogen  so 
present  is  in  many  cases  higher  than  even  these  figures. 

I  have,  of  course,  been  able  to  examine  only  a  limited  number  of  samples,  and 
therefore,  I  have  selected  six  ordinary  commercial  eamplcs,  and  four  samples  of  entire 
cocoa  beans.  The  commercial  samples  are  practically  certain  to  be  admixtures  of 
different  varieties  of  cocoa,  and  therefore,  in  a  case  like  this  they  will  give  a  more 
correct  general  impression  than  selected  samples  of  special  varieties.  It  is  true  that 
most  of  the  commercial  samples  contain  an  admixture  of  either  starch  or  flour,  but  by 
bearing  in  mind  that  average  flour  contains  about  90  per  cent,  of  its  nitrogen  in  a 
coagulable  form,  it  is  easy  to  make  the  allowance  for  this  admixture. 


^—^    coagi 
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I  am  indebted  to  Mr.  Heiacb  for  the  four  samples  of  roaeted  beans.     The  dotermin- 
ations  in  these  cases  have  been  made  on  the  entire  bean,  the  hufek  not  being  removed. 
The  following  are  the  results  obtained  : — 


NITROGENOUS 


Mark.      Total  K. 


A 

B 

0 

D 

E 

F 
800DIIM 
?«ra 
Trinid*d 
Grenada 


1.005 
ll«2 
2-978 
•9{J6 
'699 
1-201 
2^040 
2'000 
1-490 
2-370 


Goagulabld 

N. 

•600 

'760 
2-335 

•375 

•330 

■770 
M76 
1-045 
1060 
1336 


MATTERS    IN 

Total 
aJbumiDoidd 
=  NX  6-33 

6-02 

18-84 
6*U 
442 

7-61 
12-92 
12-67 

d'46 
14-99 


ORIGINAL   SAMPLES. 

Coa^nikblo        Difference  =  percent, 

albuminoids    Non-coagulablQ         Totnl  N. 
=:  N  X  6  33  nitrogenous  matlcr.  coaj^'alublflj 


3-80 
4*81 
14-79 
237 
209 
4-88 
7-44 
6-62 
6  66 
7-56 


312 
254 
4*06 
8*74 
23S 
2-78 
4-48 
60f 
2'8i 
7-43 


54-9 

78-5 
38'8 
473 
841 
67-6 
52'2 
70-8 

6a*4 


It  thaa  appears,  that  even  in  the  very  best  of  the  samples,  21*5  per  cent,  of  the 
ntrogenouB  matter  present  is  in  a  non-coagulable  form,  and  cannnot,  therefore,  in  the 
jresent  state  of  our  knowledge  be  recognized  as  of  value  as  a  flesh  former.  While  in 
i«  cftse  of  the  prepared  cocoas,  the  proportion  present  aa  true  gluten  falls  in  one  case  to 
\9  per  cent,  of  the  total  quantity,  and  in  the  case  of  ooe  of  the  entire  cocoa  beans  to 
iboat  half  of  the  total  found  by  the  ordinary  combustion.  The  average  of  the  entire 
begins  being  57'6  per  cent  of  the  nitrogen  in  the  coagulable  form. 

Until  the   nutritive   value  of   non-coagulable  albuminoids  is  proved,    cocoa  must' 
lerefure  rank  far  lower  m  the  scale  of  foods  than  it  has  done  hitherto. 


ON    A    FERMENT    PKODUCED    BY    TEE    MORBID    GROWTH    OF    THE 
BIOPLASM    OF    THE    YOLK    OF    EGG. 

By  William  Thomson,  F.R.S.E. 

BkXE  read  with  interest  the  two  cases  of  mysterious  poisoning— the  one  described  by  Mr. 

"A-  H.  Ailcn,  the  other  by  Dr.  Muter — in  the  November  issue  of  your  valuable  journal^  and 

6i»th  recalls  to  my  mind  a  peculiar  ferment  studied  by  the  late  Dr.  F.  Grace-Calvcrt  and 

m)8elf  some  years    ago.     It  was  a  cell  which  propagated  itself  in  the  same  manner  as  1 

yeast,  and  when  it  developed  in  large  quantity  in  any  fluid  it  emitted  such  a  fulsome, 

putrid  odour,  that  we  termed  it  tho  **  putrid  cell.'*     We  traced  the  origin  of  this  cell  in 

I      egg  albumen  solutions  to  the  yolk  of  the  egg,  and  it  appeared  to  us  that  it  was  a  morbid 

L^ronth  of  the  bioplast*  of  the  yolk,  which,  had  they  followed  their  normal  course  of 

^^■erclopment,  would  have  gone  to  form  the  bone,  flesh,  tissues,  etc.,  of  the  chicken. 

^B       Oar  attentions  was  first  drawn  to  this  ferment  by  observing  that  when  eggs  were 

^H^  under  certain  conditions,  some  putrified,  and  when  the  contents  of  the  rotten  egga 

^Brere  microscopically  examined,  none  of  the  generally  recognised  putrifactive  fermentp, 

•uch  as  bacteria,  nor  any  fungoid  growth?,  could  be  observed,  but  the  contents  were  full 

^Hf  celU  of  very  different  sizes,  bat  of  the  same  conformation.     When  this  decomposition 

^Had  gone  far  we  found  the  yolk  eDtirely  disintegrated  and  mixed  up  conipletely  with  the 

^Vhite  i    but  when  the  growth  bad  not  gone  so  far  we  found  that  the  yolk  had  swelled 

"out  more  or  less  and  the  white  had  become  milky  from  the  presence  of  "  putrid  cells"  in 

The  yolk  generally  swelled  to  about  twice  its  original  size  before  bursting.     On 

icro«GO|iict(1  exominalion  of  one  of  iheee  swelled  ^olka,  m  wta^^mwiu  ^vOb.  la.  Vsi'a^SiK^ 
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one,  we  saw  that  tlie  minute  granulee,  which  resemhled  minute  dots,  and  wWch 
constituted  the  healthy  yolk,  had  each  swelled  out  in  the  ahnonnal  yolk  and  appeared 
there  as  distinct  cells  of  different  sizes. 

As  an  example  of  the  conditions  under  which  this  growth  will  take  place  I  may 
mention  a  Borics  of  experiments  in  which  a  nurohcr  of  egga  were  well  coated  with 
ahellac  and  left  for  about  eighteen  months.  After  that  time  the  coating  was  still  perfect, 
and  some,  on  being  broken,  were  found  to  be  perfectly  fresh  and  good,  but  on  striking 
the  shell  of  one  with  the  point  of  my  knife  it  burst  from  the  pressure  of  gas  inside, 
scattering  the  contents  in  all  directions.  The  contents  had  evidently  lost  no  moisture  by 
evaporation,  and  the  yolk  was  entirely  disintegrated  and  thoroughly  mixed  up  with  the 
white,  and  the  whole  emitted  a  disgusting  putrid  smell.  The  microscope  revealed  the 
presence  of  our  old  friend  the  "  putrid  cell  '^  as  being  the  sole  cause  of  tJiis  decomposition. 
These  cells  are,  we  believe,  not  entirely  confined  to  the  yolk  of  egg  and  egg  albumen, 
because  we  have  observed  cells  of  preeiFcly  the  same  appearance  in  other  fluids,  such, 
f&r  instance,  as  in  water  in  which  putrid  meat  had  been  washed.  I  now  come  to  the 
question  of  the  physiological  effects  of  these  cells,  or  of  the  products  produced  by  their 
growth  ;  only  one  experiment  was  made  on  Ibis  point,  and  I  therefore  do  not  give  the 
result  as  by  any  meona  condusiTe.  A  healthy  dog  was  put  under  chloroform,  a  small 
triangular  fijip  of  skin  dissected  away,  a  blood  vessel  exposed,  and  about  20  grsins 
measure  of  an  albumen  solution  swarming  M^ith  bacteria,  injected  into  its  blood  by  means 
of  a  morphia  syringe,  and  the  small  wound  dressed.  The  dog  was  all  right  about  balf- 
an-hour  afterwards  nnd  remained  in  excellent  spirit  and  health  during  about  the  next 
two  months :  at  the  end  of  that  time  we  desired  to  observe  the  physiological  effects  of  an 
animalcule,  which  we  obtained  by  washing  the  outside  of  the  shell  of  an  egg  with  a 
solution  of  albumen.  It  resembled  a  corkscrew,  its  body  remaioing  almost  perfectly 
rigid,  and  its  length  was  from  1^  to  2  turna  of  the  screw,  and  it  propelled  itself  by 
turning  rapidly  round,  and  thus  went  through  the  fluid  on  the  same  principle  as  a 
corkscrew  goes  through  a  cork.  About  20  groins  of  a  fluid  swarming  with  this  kind  of 
nnimalcule  was  injected  into  the  blood  of  the  dog  by  the  same  process  as  above  described, 
this  had  no  injurious  effect  upon  it  and  it  continued  to  lire  a  long  time  allterwards  in  as 
good  health  as  before.  We  then  decided  to  iry  a  third  experiment  on  the  physiological 
action  of  the  '^  putrid  celL"  Part  of  the  contents  of  un  egg  which  had  been  thoroughly 
disintegrated  by  this  morbid  growth  was  diffused  through  a  little  allumen  solution  and 
20  grains  of  it  injected  as  before  into  the  blood  of  the  dog,  but  almost  immediately 
afterward-*  the  dog  hod  a  slight  convulsion  and  died.  It  is  possible  that  this  wns  due  to 
the  poisonous  action  of  the  "putrid  cell"  or  products  produced  by  it,  but  as  the 
experiment  was  not  again  repeated  I  am  not  prepan^d  to  say  that  the  chloroform  had 
nothing  to  do  with  its  death,  and  unfoitunntely  it  will  now  be  illegal  for  me  to  repeat 
^m  the  experiment.  The  experiment  is^  however,  given  for  what  it  is  worth. 
^1  In  conclusion,   I  would  simply  ask,   first,  whether  this  ferment  has  not  been  the 

f  cause  of  the  foul  odour  and  poisonous  effects  of  the  sample  of  milk,  described  by  Dr. 
I  3Julerj  and  produced  under  special  conditions  either  directly  from  the  milk  itself  or  from 
^^  some  foreign  organized  granules  or  cells  in  it  ? — and,  secondly,  whether  the  eggs  in  the 
^H  bread  pxidding  might  not  havo  beeo  the  direct  cause  of  this  ferment,  and  the  ferment  the 
^^  cause  of  the  poisonous  eff*?cts  which  the  bread  pudding  produced,  and  which  wore  so  well 
L    ^r^^'j-ik-d  hy  Mr.  A.  U.  Allen, 
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AMOUNT   OP   SOLIDS   IN   MILK. 

By  Chahles  A.  Cajteron,  M.D. 
An  a  contribution  towards  a  solution  of  the  question  as  to  the  minimum  amount  of  solids 
in  miik,  the  following  may  be  of  some  assistance  : — 

About  two  years  ago  a  somewhat  large  numhcr  of  specimens  of  milk  were  sent  to 
me  for  analysis  by  the  Corporation  of  Drogheda.  Very  few  of  them  were  of  fair  quality, 
BODO  were  of  very  doubtful  composition,  others  were  partly  skimmed  or  were  watered, 
SeTCTfil  of  the  Tcndors  of  the  skimmed  and  watered  milks  were  prosecuted  and  fined,  A 
second  batch  of  samples  of  milk  was  subsequently  sent  up,  and  exhibited  a  marked  improve- 
roent — only  one  speciraen  was  largely  adulterated,  audits  vendor  was  prosecuted  and  fined. 
The  result  is  that  the  milk  sold  in  Drogheda  during  the  present  year  appears  to  be 
perfectly  free  from  adulteration.  I  shall  not  give  full  details  of  analyso«i  but  merely  the 
total  solida  in  each  of  the  specimens  sent  from  time  to  time  in  1878.  Percentage  of 
•olida:— 13-49,  ISGO,  13-00,  1255,  13*70,  12-75,  I3'52,  13*10,  1300.  13'15,  12  30, 
12-98,  1219,  12'7o,  12  30,  1289,  12-25,  1479,  13  34,  14  65,  H  48,  13  89,12-80, 
12*82,  12-80,  1300,  Average  of  the  26  specimens,  13'3L  These  26  samples  of  milk 
were  tiikcn  partly  from  the  supplies  brought  into  town  by  the  country  people  and 
disposed  of  to  the  local  dealers,  partly  from  the  milk  of  the  local  cowkeepera.  The 
Mraplcs  were  taken  without  any  previous  warning,  the  inspector  of  food  being  put  into 
motion  by  the  borough  surveyor.  We  may  take  it  fur  certain  then  that  the  milk  of  the 
dairy  cows  in  the  neighboui'hood  of  Droghcda  contains  on  the  average  more  than  13  per 
cent,  of  solids.  The  minimum  amount  in  the  26  samples  was  1219,  the  maximum 
14'79.  ifore  than  one  hiilf  contained  over  13  per  cent,  of  solids.  Ten  grammes  of  each 
sample  were  evaporated  to  dryness  in  a  shallow  capsule,  and  care  taken  to  ensure 
thorough  desaicalion. 


REVIEWS. 

BAYLEY'S  CHEMIST'S    POCKET  BOOK.* 

Wi  have  rarely  aeon  a  more  useful  book  than  this.  It  coatains  a  large  amount  of  information 
useful  not  only  to  chemiats  but  to  chemical  manufacturers  of  all  kinds,  and  it  is  a  handy 
book  for  students.  It  contnios  very  complete  tables  on  the  various  matters,  including  a 
raluable  abstract  of  the  co-ufficicnt  tables  from  Fresenius,  for  the  calculation  of  the 
weigbta  of  substances  sought  from  those  found,  comprehensive  tables  for  the  conversion 
of  weights,  tables  as  full  aa  any  we  have  recently  seen,  of  the  boiling  points,  specific 
gravity,  vapour  densities  and  solubilities  of  a  large  number  of  compounds,  a  useful 
abstract  of  the  dictionary  of  solubilities — more  valuable  perhaps  than  it  would  otherwise 
lia?e  been,  because  of  the  difliculty  of  procyriag  copies  of  Storcr^s  work  on  the  subject, 
and  a  fairly  comprehensive  sclicmc  of  qmditative  analysis  comprised  in  a  really  small 
space,  and  yet  intelligible.  We  cannot  do  bvtter  than  recommend  our  readers  to  procure 
the  book  for  thomaclvee,  feeliug  sure  they  will  not  regret  their  purchase.  It  might  have 
n  better  had  tho  book  been  in  the  form  of  an  ordinary  volume,  instead  of  in  its 
nt  form,  as  it  would  have  been  more  handy,  but  that  does  not  affect  the  value  of  the 
TOnteota,  of  which  we  think  highly. 

•  k^  ^  \f.  6fe«« 
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THE  HOUSE  SURGEON  OE  THE  DOCTOE  AT  HOME. 

This  is  a  little  work  written  by  the  late  Alfred  Smee,  and  issued  by  tbe  Accident 
Insurance  Company.  It  makes  no  pretensions  to  give  full  details  of  treatment,  but  only 
jnst  sufficient  information  to  enable  any  person,  with  ordinary  sense  and  a  few  simple 
appliances  at  hand,  to  treat  most  of  the  common  and  some  of  the  uncommon  accidents  in 
a  sensible  and  efficient  way  until  medical  help  can  be  procured.  To  say  the  least  it  is  a 
useful  book,  the  study  of  which  may  often  save  a  great  deal  of  after  suffering  from 
accident. 


CORRESPONDENCE. 


[The  Editon  are  not  recponrible  for  the  opinions  of  their  Correspondents.'] 

To  THE  Editor  ot  "  The  Analyst." 

Sib, — I  enclose  a  newspaper  acconnt  of  an  interesting  milk  case  which  has  just  been  dismissed 
on  the  "  non-prejndice  of  purchaser  "  groond. 

Ton  will  note  the  ingenioos  character  of  the  ad  alteration.  The  milk  was  simplj  dilated  by  an 
addition  of  20  per  cent,  of  a  solution  of  cane  sugar  in  water,  haring  the  same  specific  gravity  as  ordinary 
milk,  or  nearly  so ;  the  consequence  was  that  the  total  solids  were  12*37  per  cent.,  while  the  aih  was  only 
*67.    The  fat  amounted  to  3  per  cent. ;  the  solids  not  fat  therefore  9*37.    This  made  up — 

Caseine,  &o.  2-9 

Milk  Sugar  2*8 

Cane  Sugar  3*1 

Ash  -67 

937 

The  whey  of  a  milk  sophisticated  in  this  way  may,  of  course,  be  very  easily  tested  for  cane  sugar 
by  dividing  a  measured  quantity  into  two  parts,  inrerting  the  sugar  in  one  half  by  H'  80^,  and  titrating 
both  with  Fehling. 

Yours  truly, 

Deemiery  1878.  J.  H.  COLLINS, 

Tbtjro.  Public  Analyitfor  tht  County  of  Comically 

the  City  of  Truro,  and  tho  Borougki  of 
Fenzanee  and  Launenton, 


LAW    REPORTS. 

Bath  Foltcb  Covbt.— Before  the  Mayor  (in  the  chair),  Dr.  Cardew,  Messrs.  Hammond  Savage, 
and  Hancock. — George  Owillim,  dairyman,  of  1,  Margaret's  Hill,  was  summoned,  by  adjournment,  for 
selling  to  Inspector  Montagu  a  half  pound  of  fresh  bulter  to  which  water  had  been  added.  The 
certificate  from  the  laboratory  of  Somerset  House,  to  obtain  which  the  case  had  been  adjourned,  was  as 
follows : — "  We  hereby  certify  that  we  have  analysed  the  butter  and  declare  the  results  of  our  analysis  to  be 
as  follows :  Water,  23-27  per  cent. ;  salt,  -78  per  cent. ;  curd,  1*26  per  cent. ;  butter  fat,  74*69.  The 
proportion  of  water  in  the  sample,  without  allowing  for  loss  by  evaporation,  is  in  excess  of  that  found  in 
recogused  commercial  samples  of  butter.  The  results  of  our  analyses  of  numerous  samples  of  ordinary 
commercial  butters  obtained  from  different  parts  of  the  country,  including  the  South  of  England,  show 
that  the  proportion  of  water  present  is  very  variable,  and  that  it  occasionally  amounts  to  as  much  as 
19  per  cent.  (Signed),  J.  Bell,  H.  J.  Helm,  6.  Lewin."— -The  Bench,  after  a  slight  consultation,  said  they 
considered  the  case  proved,  and  fined  the  defendant  £10  and  costs,  or  a  month's  imprisonment. 

Allboxd  Advltbbatiom  or  Milk.— At  the  St.  C'olumb  Petty  Sessions,  lately,  before  Messrs.  Bennett 
and  Trevan,  Samuel  Tummon,  dairyman,  of  Newquay,  was  summoned  "for  that  he  on  the  17th  day 
of  September  last,  did  sell  at  his  house  in  Newquay,  a  certain  article  called  milk,  which  was  found 
on  examination  by  the  County  Analyst,  to  be  nduUeratcd."    Mr.  Whiteficld  appeared  for  the  defendant, 
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8opcriiit«adent  Marshall,  the  prosecutor,  stated  that  on  the  17  Ih  September  lost  be  visited  defpndant'* 
ItooM,  and  ther«  stw  a  bucliet  partly  filled  with  milk^  which  defendant  admitted  waa  similar  to  what  he 
had  been  selling,  and  told  witness  the  milk  was  for  sale.  Witney?  thereupon  purchased  three  half  pints, 
and  informed  defendant  it  wb9  for  the  purpofc  of  bein^  analysedf  as  comptainta  had  been  made  aa  to 
the  quality  of  the  milk  sold  in  Newquay.  Witness  divided  the  milk  into  three  parta  and  filled  two 
bottlei,  which  he  lealed  in  the  manner  provided  by  tbo  Act,  and  to<;k  away  the  same  with  him,  and  left 
the  remainder  with  the  defendant.  He  substqui^ntly  ddivercd  one  of  the  bottles  to  the  public  analyst 
at  Trnro  (Mr.  J.  fl.  CollinB),  and  retained  the  one  produced.  On  the  1st  of  October  he  received  from  Ihe 
•BslyBt  hi*  certiEcate  produced.  The  certicate  was  read,  which  stated  that  the  xnilk  submitted  was  mixed 
with  it  least  20  per  cent,  of  water  and  ooutatned  3  per  cent,  ot  sugar,  The  analjet  expre&sed  bis  belief 
that  a  portion  of  cream  had  been  removed,  and  that  an  ingenious  adulteration  had  been  committed.  In 
eroae-examination,  Superintendont  MarEball  admitted  that  he  bought  the  miik  for  analysis  and  not  for 
coniamption.  Mr.  Whitcfield,  in  defence,  contended  that  the  lammons  failed  to  disclose  any  offence 
within  the  meaning  of  the  "  Food  and  BrugB*  Act,  l87iS,''  and  therefore  the  summons  ought  to  be 
diamifiied.  The  Bench,  after  consultation,  oirei-ruled  the  objection.  Mr.  Whitefield  then  ar^ed  that, 
inacmoch  as  the  milk  hud  been  purchased  for  the  purpose  of  analysis,  and  not  for  consumption,  it  wa4  not 
■old  "  to  the  prejudice  of  the  purchaser,"  within  the  meaning  of  the  6th  section  of  the  Act.  The  Bench 
thought  this  was  a  fatal  objection,  and  dismissed  the  msc—irettem  Daily  Mcroury^  Nov,  27 M,  187S. 

C1.BBKEKWB1.L. — Frederick  Wilson,  proifision  dealer,  of  4,  Eagle  Street,  Holbom,  was  summoned  hj 
the  St.  Gilcsi^s  District  Board  of  Health  for  selling  adulterated  butter.  The  clerk  of  the  Board  appeared 
for  the  prosecution,  and  the  eridence  of  an  inspector  of  the  parish  showed  that  on  the  17th  of  November 
be  asked  at  the  defendant's  shop  for  a  pound  of  butter.  He  paid  Is.  4d  for  what  he  received  in  answer  to 
hia request,  and  then  told  the  defendant  that  the  stuff  would  be  analysed.  The  certiScnte  of  Dr.  Edmund^ 
■ulyat  of  the  parish,  showed  that  there  was  no  "  butler  "  in  the  article.  It  was  "  animal  fat  other  than 
batter  fat,  and  not  injurious  to  health."  The  defendant  said  he  sold  it  as  he  received  it.  He  was  ordered 
to  pay  a  fine  of  40a.,  the  decision  not  to  take  effect  until  after  the  decision  by  the  High  Court  in  the 
special  case  granted  by  Sir  James  Ingham,  The  Vestry  Clerk  said  that  would  be;  heard  about  Fehruary 
nth  next>  The  decision  was  formally  suspended  until  that  date,  Catherine  WDermott,  milk  teller,  of 
66,  the  Colonnade,  St  Giles's,  was  also  summoned  for  selling  milk  adulterated  with  water  to  the  extent 
of  18  per  cent.     The  defendant  wita  fined  40s.,  the  decision,  aa  in  the  previous  cose,  not  to  take  effect 

I  til  ofter  February  Utb,-  TiW*. 
Bow  STntiET. — Adulteration  or  Bseb. ^Joseph  Howett,  of  the  "  Swan  and  Sugarloaf*  pahlic-house, 
Iter  Jane,  was  lummoned  by  the  Eioise  for  having  adulterated  his  beer  by  mixing  it  with  "put  sugar." 
r.  Highmore,  from  the  Inland  Kevenue,  explained  that  *'put*'  was  a  term  used  to  define  a  coarse  brown 
ngar,  the  refuse  of  scraping  of  barrels,  which  was  sold  at  a  cheap  rate,  and  bad  the  virtue  of  obaorbing 
Bore  watcr^  and  imparting  a  '*  crispinesa"  to  beer  which  a  tiner  sugar,  goraetimea  used  by  brewer*,  failed 
to  teoompHsh.  He  called  Mr.  James  Dafis,  an  Etcise-oiTluer,  and  Mr.  0.  N.  Stoker,  analytical  chemist 
of  Somerset  House,  who  proved  that  a  sample  of  beer  banded  to  hira  by  Fredriek  Piirtiger,  Excise -oflicer, 
eootained  some  of  the  sugar,  which  he  said  was  used  by  retail  dealers,  and  sometimes  by  brewers,  a£  a 
nbstiCute  for  malt,  to  give  a  ''Mictitious  strength  "  to  their  beer.  Partigcr  deposed  to  having  found  three 
h^  of  the  sugar,  weighing  51b,  behind  a  beer-barrel  in  the  cellar,  besides  forty4hrec  empty  paper  bags 
which  sngar  had  been  evidently  placed  lie  tasted  the  beer  "on  tap,"  and  also  beer  which  had  been 
It  received  froin  the  brewers,  and  he  found  the  former  sweeter  than  the  latter.  He  brought  samples  of 
th  away,  and  also  a  portion  of  the  sugar.  In  cross-exfiminaiion  by  Mr.  Montagu  Williams,  who 
>ared  for  the  defendant,  witness  stated  that  he  had  not  brought  any  of  the  samples  to  the  court,  and  he 
itted  that,  after  the  bummoms  wub  served,  he  called  on  tbo  defendant  and  told  him  it  was  "not  ft  very 
>tu  nutter/*  and  advised  him  to  petition  the  board.  Mr.  Williams  cont(?nded  that  there  had  been  no 
ingement  of  the  Act,  and  that  no  proof  of  the  tijuality  of  the  sugar  was  befure  Ihe  Court.  Sir  Jamei 
fbam  was  of  opinion  that  sugar  had  been  used  by  the  defendant  for  the  illegal  purposB  of  fortifying 
beer  and  giving  it  attractive  qutilities  which  were  iUpgitimate.^  The  fine  foi  this  offence  was  £200,  but 
he  wonld  mitigate  the  penalty  to  £50. 

Lambbth. — Aduittbation    of    Milk. — Thoraaa    Bowhill,    of    Tindall    Street,    Lothian    fioad, 

CamberweU,  appeared  to  a  summons  taken  out  by  Inspector  Sedgley»  on  behulf  of  the  Vestry,  for  selling 

iltorated  milk.    The  milk  was  purchased  of  defendant's  lad  in  the  street,  and  the  analysig  showed  it  waa 

Iterated  with  water  to  the  extent  of  8  per  cent.— Defendant  said  he  had  sold  the*  milk  as  he  bought  it 

tbe  wholesale  dealer.~Mr.  Chance  advised  him,  ac,  he  observed,  he  did  all  others  who  made  the  same 

fence,  tn  obtain  a  warranty  with  the  milk  they  purchased.    He  fined  defendant  in».,  and  128.  6d.  eosta* 

lomaa  Harding,  of  Suiisex  Dairy,  Bishop's  Road,  Yassall  Road,  was  fined  40s.,  and  1 2s.  6d.  costs,  for 

ling  milk  adulterated  witli  water  to  the  extent  of  11  per  cent.     Samuel  Wright,  milks^ller,  keeping  ft 

>p  in  Peckham,  was  oho  summoned  by  Inspector  Stevens  for  a  like  offence.     TIk^  nitlk  wur  4dxLa«uAAA 

[9  p-r  cent,   of  added   water,     Fin^l  £6,  and  Vis.  (id.   ci>bU.    \>ikN\i  Y\vi\>,  q\  ^sxjA.'wa.  ^Mk*S 
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Csaiberwetl^  vaa  also  gmmnoned  h}  Inspoctor  Sedgley  for  selling  milk  fotmd  upon  afuljtia  to  b«  adulterated 
with  21  per  cent,  of  added  vrater,  Inspector  Scdgley,  in  answer  to  Mr.  Chance,  satd  defendant  supplied  tk« 
outdoor  paupers  on  ordera  from  the  medical  officer.  Mr.  Chance  obserTed  that  it  was  bad  enough  to  idl 
adxiUerated  milk  to  the  ordinarj  pablic;,  bat  wlien  it  was  supplied  to  the  rerj  poor,  and  often  siok  poor^  it 
was  a  great  deal  worse*     He  ordered  the  dcfetidsnt  to  pay  n  fine  of  £10,  and  12a*  6d.  cotta. 

Violet  Pownsa.— Mr.  Lund,  chemist,  of  Rosemary  Road,  Peckham,  appeared  to  an  adjottmed 
fltunmons  for  baring  sold  Tiolit  powilcr  iu  an  adulterated  condition.  Mr.  Muniden  prosecuted  on  behalf  ot 
the  Vestry.  Upon  the  first  hearing,  the  AUiilysis  of  Dr.  Btrnays  showed  that  the  powder  purchased  by 
Inspector  Sedgley  consisted  atroost  entirely  of  sulphate  of  lime  or  plaster  of  Paris,  and  was  not  fitted  for 
the  purpose  to  which  it  is  usually  put.  Mr.  Chance  said  he  was  hardly  satisfied  aa  to  what  Tiolct  powder 
really  should  be,  and  the  matter  was  adjourned.  On  the  adjourned  bearing,  Dr.  Bemays,  pointed  out 
that  it  had  been  deemed  necessary  that  such  an  article  should  be  considered  a  drug.  It  was  being 
constantly  used  as  an  outward  application  for  children.  What  the  best  chemists  in  the  kingdomo  sold  ai 
violet  powder  waa  made  of  pure  starch  i centcd  by  orris  root.  The  object  of  violet  powder  being  used  wai 
to  prerent  irritation  and  absorb  moisture.  The  article  in  question  would  not  answer  that  purpose,  but 
might  posnbiy  be  used  hundreds  of  times  without  injurious  Ftfccts.  The  defendant  said  it  was  not  the 
powder  ho  sold  generally.  It  was  some  sent  in  packets  from  a  firm,  and,  haring  a  showy  sort  of  coTer,  he 
had  put  it  in  the  shop  window.  The  powder  he  sold,  as  a  rule,  was  pure.  Dr.  Bemays  examined  some  ot 
the  latter,  and  said  that  was  so.  The  defendant  stated  that  he  first  gare  the  inspector  fome  of  this  powder ; 
hti>^  ns  he  said  it  was  not  enough,  be  gare  him  tbc  packet  from  the  window.  Inspector  Sedi^ley  said  the 
defendant  remarked,  when  he  knew  tbc  powder  was  to  be  examined,  that  he  would  scmer  sell  some  of  his 
own  make,  as  he  knew  nothing  of  the  nstiiie  of  the  other.  Mr.  Chance  remarked  that  the  inference  wotil4 
be  drawn  that  if  tht  packet  wm  in  the  window,  it  was  for  sale.  lie  only  howerer,  called  upon  defendant 
to  pay  12s.  6d.  costs,  and  adTiscd  him  not  to  sell  such  packets  again. 

fij!iff4hKAm.B  Casb  of  Mjlk  ADULTiiuTioN.^A  curious  cas«  of  milk  adulteration  has  occurred  at 
Costterea,  County  of  Ro'coramon.  A  sample  of  milk  supplied  by  Bedllia  Leech  to  the  Castlerea  Work- 
hous4^i  was  sent  to  Dr.  CameiaD,  County  Analyst,  for  analysis,  who  reported  that  it  was  adulterated  with  16 
per  cent,  of  water.  A  sample  siroikr  to  that  «ent  to  Dr.  Cameron  had  been  delivered  to  the  coutraetor  in 
the  usual  way  (sealed  with  the  Union  seal),  and  a  third  sample  was  pres*  rred,  also  seated  up.  When  the 
case  came  for  bearing  before  the  Castlerea  Magistrates,  the  defendant's  solicitor  produced  certificate  from 
Br.  Ticbbome,  to  whom  defendant  bad  sent  as  alleged  the  sample  of  milk  given  to  her.  The  certificato 
not  being  legal  erideoce  tlio  cose  was  adjourned  for  the  prtjduction  of  the  analysts,  but  Dr.  Cameron  only 
appesared.  DnTichbome's  certificate  was  handed  him,  and  npon  reading  it,  he  exclsimed  that  no  milk  ever 
had  tnch  a  composition  as  that  described  in  the  analysis,  which  stated  that  it  contained  191  per  cent,  of 
solids,  including  12  p*  r  cent,  of  fats.  Be  said  that  assuming  tbc  anolysis  to  be  correct,  of  which  he  bad 
no  doubt,  it  was  cream,  and  not  the  sealed  sample  of  milk  which  defendant  had  sent  to  Dr.  Ticbbome. 
Finally  it  was  decided  that  the  third  sample  of  the  milk  produced  in  Court  should  be  sent  to  Si^merset 
House  for  analysis.  On  Saturdnyt  the  2Ut  instint,  the  Court  stit  and  announced  that  the  Somerset  House 
Chemtsta  had  confirmed  Dr.  Cameron's  analysis.  The  defendant  was  fined  the  highest  penalty,  £20  and 
costs.  This  case  shews  that  it  is  in  the  power  of  vendors  to  tamper  with  the  <1upltcate  samples  left  with 
them.  If  ordinary  milk  had  been  sent  to  Dr.  Ticbbome  for  onalysis  instead  of  cream,  it  must  have 
ed  as  if  either  of  the  analysts  bad  made  a  mistake. 


Analyst  POR  Dohhet. — The  question  as  to  the  appointment  of  an  analyst  fur  the  county  of  Dorset 
has  been  discussed  in  two  of  the  borough*  during  the  pait  few  days,  Mr.  J.  Comyas  Leach,  of 
Bturminstcr  Newton,  has  been  suggested  by  the  city  magistrates  as  a  likely  person  for  the  offlce,  and  they 
hint  that  the  boroughs  would  do  well  to  co-operate  in  the  appoiniment.  la  some  quarters,  howerer,  there 
18  a  little  demur  to  this,  and  it  is  thou;4ht  the  office  should  be  open— the  place  being  advertis<sd  in  tha 
usual  manner.  At  the  meeting  of  the  Dorchester  Town  Council  recntly  it  transpired  that  a  medical 
ffonlleman  of  the  locality,  Dr.  George,  had  oflered  to  act  as  analyst  for  the  borough  at  a  salary  of  £20  per 
annum,  and  10s.  6d,  fee,  or  a  grant  of  £40  for  chemicil  apparatus,  reagents,  &c.,  the  apparatus  to  be  the 
property  of  the  Council.  Mr.  Emson  moved,  and  Mr.  Barnett  seconded,  the  acceptance  of  the  oifer. 
Alderman  Galpin  proposed  as  an  amendment  that  before  the  appointment  the  terms  on  which  Mr.  Comyns 
Leacb  would  accept  the  office  be  ascertained.  The  Mayor  ^Mr.  A.  Pope)  expressed  himself  in  favour  of  a 
udary  of  £20  to  include  the  public  analysis,  and  for  the  private  analyBis  the  10a.  6d.  fee  as  provided  by  the 
Aet  of  Parliament.  Further  conversation  ensued,  and  eventually  it  was  agreed,  on  the  mclion  of 
Alderman  Lock,  seconded  by  Alderman  Galpin,  to  postpone  the  appointment.  At  a  meeting  of  the  Poole 
Town  Council  it  has  been  agreed  unanimously  to  oo-operAte  with  the  cuunty  in  the  appointment  of 
Mr.  LcAchf  subject  to  approval  ai  to  terms* 
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At  the  last  nuetiag  of  the  Middleser  magistratai  the  '*  prejudice  to  purchaser "  qv«atioa  wm  itiferrod 
to  bj  Sir  J.  H.  MaiweU  who  said  that  he  thought  it  was  not  probahle  with  the  strongly  declared  viewa^ 
that  the  Lord  Chief  Ja»tice  of  England  would  be  likely  to  alter  his  opinion.  He  had  spoken  to  two  or 
three  members  of  the  House  of  Commons  upon  the  subject,  (ind  when  the  words  were  propoiscd  "  without 
prejudice  to  the  purchaser,"  they  opposed  their  insertion  in  the  Act  as  they  foresaw  the  reault  that  would 
occur.  An  analyst  was  appointed  CTcry  year  at  a  high  lahry  for  the  purpose  of  carrj'ing  out  the  Act,  but 
it  present  his  hands  were  tied  altogether.  After  the  passing  of  the  Act  a  numbor  of  articles  wore  sold  pure 
En  consequence  of  the  prosecutions,  but  if  that  Act  was  to  be  abrogiitcd  the  same  system  of  adulteration 
would  ooon  be  reriTed,  and  he  thought  the  Court  should  take  action  in  ihe  milter  for  the  purpose  of 
obtaining  an  amendment  of  the  Act.  lie  therefore  mored,  •'  That  in  the  opinion  of  thia  Court  the 
Bale  of  Food  and  Druga'  Act,  1875,  requires  amendment  ia  order  to  render  proceedings  for  selling 
adulterated  articles  more  simple  aud  efectual ;  and  a  copy  of  this  be  sent  to  the  Secretary  of  Slate  for 
the  Home  Dcpai  traent/* 

Mr.  Forsjthj  M.P,,  seconded  the  motion,  and  lomarked  that,  however  adulterated  an  article,  on 
analysis,  might  be  found  to  be,  with  the  present  ruling  a  conviction  could  not  be  obtained,  as  it  could  not 
be  shown  that  it  bad  been  purchas*  d  to  the  prejudice  of  the  purchaser,  and  he  saw  no  remedy  but  freah 
legislation,  u  he  hod  no  doubt  that  the  upiuiju  of  the  Irord  Chief  Ju.^tice  wodd  be  followed  all  over 
the  country. 

Alter  aome  diacnsslon  the  motion  waa  then  put,  atid  negatived  by  14  to  0. 


NOTES    OF    THE    MONTH. 

The  great  violet  powder  qiiestioo  is  stiJl  as  far  off  settlement  as  ever»  for  on  tbe 
ne  band,  we  linve  the  Sulford  magistrates  in  quarter  sesaiana  assembled,  Bolemnly 
declaring  on  the  evidence  of  Dr.  Redwood,  that  violet  powder  is  anything  which  persona 
may  choose  to  selJ,  while  on  the  other,  wo  have  a  London  stipendiary  magiEtrate  holding 
on  the  Btat^*ment  of  Dr.  Bernaya,  that  violet  powder  is  and  should  be  only  starch  soentad 
with  orris  root.  It  appears  to  us,  as  independent  specttitors,  that  this  is  just  one  of  these 
1  eaeee.  where,  by  a  Htlle  judicious  manipulation,  the  supreme  Couit  may  be  induced  to 
decide  either  way,  and  any  number  of  scientific  witneases  may  be  oalled  on  each  side. 

tXo  make  our  proposition  clear,  let  ub  tor  a  moment  try  to  trace  the  real  position  of  violet 
powder,  at  the  date  of  th©  passing  of  the  sale  of  Food  and  Drugs'  Act.  The  best 
evidence  which  can  he  had  as  to  what  this  article  should  really  he,  is  that  of  a  respectable 
■nd  qualified  class  of  men  Hlie  the  pharmacists.  Now  it  so  happens  that  we  have  special 
opportunities  of  gathering  the  opinions  of  such  men,  and  with  the  view  of  obtaining 
^  reliable  data  at  to  the  recognised  composition  of  this  and  other  similarly  mis-named 
urticlefij  we  have  for  eoine  years  been  making  the  enquiry,  **  How  do  you  make  violet 
powder?"  and  registering  the  result.  Thia  question  has  been  put  to  nearly  one 
thoiisand  practical  pharmacista,  and  the  answers  may  he  summarised  as  follows  : — 


I 


Starch  and  orris  root 
Starch,  orris  root  and  tariouB  p«'rfumea 
6l  arch,  orris  root  and  niagne^ia 

Starchr  orris  louti  and  French  ibulk,  or  magnesia  and 
French  chalk 


7il  per  cent, 
20        » 


100  per  cent* 


ia  thus  perfectly  clear,  that,  as  really  made  by  chemists  themselvcB,  the  base  of  true 

riolet  powder  is  starch.     But  of  late  years,  since  the  advantage  of  advertising  apparently 

leap  articles  in  packcta  has  become  evident,  a  class  of  houses  have  sprung  up  who  make 

sli  pockete  and  supply  them  extensively  to  oilmen,  pcriiimera  and  others,  not   licensed 

Iota.     This  seriously  interferes  with  the  legitimate  business  of  the  pbarmacist,  and 

he  is,  in  certain  districts,  compelled  in  sell-dofeuce  to  vend  such  packets,  <ift  Vu6  ^^»2c^^\. 
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iell  bis  own  articles  at  the  price  for  wbioh  these  may  be  obtained  from  tbe  oilmen.  It 
is  IB  the  packet  powder  tbat  the  bappy  idea  of  vending  purely  mineral  ingredients,  such 
as  sulphate  of  lime,  selenite  &c,  has  been  developed,  and  the  present  fight  is  not  between 
the  true  pharmacists  and  the  authorities,  but,  between  the  producers  of  each  articles  and 
tho86  who  desire  to  see  the  legitimate  preparation  of  the  chemists  maintained.  It  is 
therefore  evident,  tbat  when  requiring  ecientific  evidence  for  the  defence,  such  as  that 
offered  by  Professor  Redwood,  it  is  simply  necessary  to  collect  and  send  to  your  witnesa 
packet  powders  only,  and  then  he  cannot  help  stating  the  fact,  that  sulphate  of  lime  is 
the  chief  ingredient.  On  the  other  hand,  let  one  hundred  samples  of  violet  powder  be 
bought  from  chemists  only,  (not  in  packets,  but  of  their  own  manufacture,)  and  submitted 
to  the  same  analyst,  and  he  would  be  obliged  to  tell  a  perfectly  different  tale  in  the 
witness  box.  The  whole  thing  turns  on  the  question,  ought  scented  mineral  powders  in 
packets,  sold  by  anyone,  to  be  allowed  to  take  the  place  in  the  public  mind,  of  the 
article  usually  prepared  by  the  chemists  themselves,  without  compelling  the  adoption  of 
some  distinguishing  title,  such  as  *•  mineral  violet  powder,"  or,  selenite  dusting  powder?" 
We  make  these  remarks,  in  order  to  show  how  difficult  it  is  to  have  the  honest  facts  of 
any  case  brought  clearly  before  a  Court  of  Law.  Meantime  we  think  it  is  a  question, 
looking  to  the  state  of  the  present  case,  whether  it  is  wise  for  analysts  to  give  certificates 
without  clearly  statiug  that  violet  powder  is  at  the  moment  an  article  entirely  destitute 
of  a  true  standard  of  punty.  For  their  own  sakes,  some  respectable  pharmacists  should 
combine  and  have  a  test  case  thoroughly  argued  and  carried  to  the  Supreme  Coart,  by 
which  means  they  might  get  rid  of  the  packet  incubus,  so  far  as  having  a  definite  line 
demorcation  laid  down  between  genuine  violet  powder  prepared  with  starch,  and  min< 
dusting  powders,  and  then  the  rest  must  remain  with  the  public  themaelves  to  choose 
between  quality  and  price. 


I 


We  print  a  report  of  a  case  dismissed  under  the  prejudice  to  purchaser  quibble, 
which  is  interesting,  as  showing  that  our  unsophisticated  country  di'alers  are  quite  as 
wide  awake  as  the  London  purveyors  of  milk.  Mr.  Samurl  Tummon  must  be  looked 
upon  with  the  greatest  respect,  as  a  man  who  has  deeply  studied  his  subject,  and  calls 
chemistry  to  his  aid,  by  adding  to  his  milk  a  solution  of  sugar,  having  exactly  the 
specific  gravity  of  the  genuine  article.  Henceforth,  the  sign  of  the  scientific  milkman 
should  contain  the  notice,  **  Dairy  Laboratory  entrance  next  door !  ^' 


^ 


The  butter  case  at  Bath  (reported  in  our  legal  columns)  must  be  looked  upon  as  an 
immense  step  in  the  right  direction,  for  we  have  here  a  definite  standard  of  19  per  cent,  as 
the  amount  of  water  in  butter  laid  down  by  the  Inland  Revenue  Chemists,  and  henceforth, 
analysts  and  the  appeal  chemists  will  be  in  accord  on  this  point.  It  is  a  strong 
argument  in  favour  of  the  idea,  that  one  of  the  most  beneficial  amendments  which  could 
be  made  in  the  Act,  would  be  an  instruction  to  the  Central  Authorities  to  issue  from 
time  to  time  a  set  of  standards  to  all.  They  have  at  Somerset  House  the  necessary  staff 
and  time  to  verify  the  standards  already  fixed  by  our  Society,  and  we  are  sure  that 
all  analysts  would  be  only  to  glad  to  accept  them,  when  so  verified,  and  so  avoid 
differences  of  opinion,  which  are  always  to  be  deplored. 


To  ahow  how  close  the  analysis  of  a  public  analyst  and  that  of  the  Somerset  House 

Chemtstd  can  run,  even  when  one  sample  has  been  kept  some  time  before  analysis,  we 

gire  idde  by  side  the  figures  of  both  analysis  in  this  case. 

Mr.  GatehoQte.        Me«iri.  Bell,  Ilelini 
and  LcMrin, 
Water  ...  ...  2500  23"  7 

Bdt  ...  ...  -88  -78 

Cnid  ...  ...  116  126 

Btttter  Flit 72-96  7469 


10000 


100  00 


[t  is  thus  obvious  that  givon  a  publication  of  standards  such  as  that  already  invited 
I  by  the  Society  of  Public  Analysts,  the  disagreemtnts  betv^'een  them  and  Somerset  House, 
I     wliich  still  occaflionally  occur,  would  be  at  an  end  for  ever, 

^H       The   Brewers*   Guardian   reminds   na   of  Bret  Harte's  heathen  Chinee.      We  can 

^picture  the  smile  of  innocence,  "child-like  and  bland,"  which  adorned  the  countenance 

the  respected  Editor  of  that  excellent  publication,  when  he  wroto  the  following  : — 

**  Tbe  AduheratioQ  Act  baring  become  a  dead  letter  in  consequence  of  the  decision  of  the  Court  of 

n'l  Bencb  npon  tbe  ''prejudice*'  question,  we  mny  naturally  expect  boiqc  alteration  in  tbe  law  next 

on.     Three  hundred  years  ago  tbe  aulhoritieB  in  variou*  towns  took  steps  lo  ensure  s  supply  of  pure 

&nd  beer  to  the  public  ;  in  Ibose  days  ibtrc  were  no  publie  onalysta,  but  tbe  offioiah  wtre  called  *  *!<«• 

ra-'     In  1629  the  Mayor  of  Guildford  ordcrL-d  tbat  *  the  brewers  make  a  good  uteful  ale,  that  they 

none  until  it  be  touted  by  tbe  ale-taster.'    These  pfReials  bod  to  take  the  following:  cath  r — 'Ton  are 

m/txk  ale-ta»tere  of  tbiii  town.    You  isball  well  and  truly  serve  bis  Majesty  and  tUiR  town,  iq  the  same 

ofict.     YuQ  shull  at  all  times  try,  taiite  and  asaize  tbe  beer  nnd  ale  to  be  put  to  sale  in  this  liberty,  whether 

the  aame  be  wbole«ome  for  man's  body,  and  present  those  tbat  olfend,  or  refufie  to  sulci  you  to  assay  it^ 

Too  iball  give  your  attendance  at  all  courts,  and  present  from  time  to  time  tbe  offenden,  and  nil  tbingt 

»  belonging  to  your  office  you  sboll  do  and  execute.     So  help  you  God.'    The  recordi  do  not  tfll  ui 

ether  the  'prejudice' .question  was  raised  in   those  day«.      This  practice  of  *  ale-testing  *  is  still  in 

itttnee  in  aorae  places  at  the  present  time.     For  instance,  we  read  in  a  oontfmporary  that  at  tbe  annual 

rt  lect  of  the  Earl  fiatbur^t  at  Cirenceattir  tbe  other  day,  Me&irs.  Uarding  and  Kitton,  the  '  ale<tusterf/ 

lo  be  rfllicTed  from  their  office,  on  the  ground  tbat  tboy  were  getting  old  men,  and  wished  someone 

to  t&ke  their  places.    They  banded  in  a  certiBcate  which  set  forth  thnt  the  '  ale  and  beer  haa  been 

belter  this  year  than  lost,  and  they  c^/u&ider  it  to  be  in  fair  cotidition/  kz>    They  atat^  tbat  Ihey  had  held 

ir  office  for  two  years,  and  during  tbat  period  they  declared  they  bad  done  their  diuty  aa  '  ale^tasteri  * 

t  conscientiously.     This  being  tbe  case,  and  the  ale  being  so  good,  Messrs.   Harding  and  Kitton  were 

ppointed.     Wt  an  di$poKd  to  think  that  the  quality  and  purity  of  btcr  would  ht  quite  a*  wtit  kUitaiMd 

mtek  *  aU'ta$ta'» '  as  bjf  fhn  iyttem  of  hcai  inspectors,  uttafi/sts,  and  oihtri,  propided  for  in  recmt  Acts 

PtrUmmenir 

Ko  doubt,  Mr.  Brewer^  you  would  like  to  return  to  the  middle  ages,  and  so  be  able 
to  "improve  ''  your  beer  and  to  make  it  agreeuble  to  the  palate,  without  the  interference 
of  Bach  an  impertinent  and  obtrusive  science  as  chemistry,  to  tell  the  public  how  you  do 

We  thank  our  Mend  for  Ms  capital  little  piece  of  ingenuousness. 


So  BB  to  show  the  superiority  of  the  old  processes  adopted  by  the  "  ale -tasters,'*  we 

ire  a  curious  piece  of  information,   whicli  we  once  came  across  while    reading    up 

tieot  food  customs  in  the  Library  of  the  British  Museam.     It  seems,  that  in  common 

ith  most  persons,  the  **  ale-tasters  "  wore  leather  breeches,  and  when  they  went  to  test 

ale  for  the  presence  of  sugar,  a  pint  of  the  fluid  was  spilt  upon  a  well-cleaned  bench| 

the  ta»t«r  sat  upon  the  same  till  it  dried.     If  on  nsiug^  the  Uvkl\\<t^x  ^y(m\iv[i^&»^T 
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stuck  to  the  beocb,  then  sagar  wad  preeent^  but  if  not,  the  beer  wnB  pure*  This  ts  a 
specimen  of  the  ancient  accuracy  of  manipulation,  to  which  the  BnwtrB*  Qnwdimt  would 
fain  return  I 


Our  readers  will  peruse  with  interest  the  paper  by  ^[r.  Thomson,  on  the  peculiar 
ferment  produced  in  yolk  of  egg  by  the  morbid  growth  of  bioplasm.  We  Eincerely  hope 
that  the  Now  Year  will  not  only  prove  a  happy  and  prosperous  one  to  our  subscribers, 
but  also  a  scientifically  profitable  one,  during  which,  they  will  each  turn  their  attention 
to  Boroe  point  in  the  analysis  of  food  and  drugs,  and  by  sending  us  their  results,  advance 
the  great  sanitary  cause  in  which  we  are  all  fellow- workei's.  Many  a  little  makes  a 
muckle,  says  the  Scotch  proverbi  and  no  new  light  thrown  on  any  prooeas,  but  will  find 
welcome  to  our  columns. 


erence   ■ 


We  woiider  what  can  havo  been  the  state  of  mind  of  that  student  who,  at  a 
examination  at  one  of  our  hospitals^  in  answer  to  the  question,  "  Explain  the  difference 
between  the  chemical  and  physical  properties  of  matter,  and  give  one  or  two  examples  in 
il lustration,"  gave  the  following  gem  of  an  answer: — ''The  differences  between  these 
two  properties  of  matter  are,  I  may  venture  to  say,  enumerable  {tie) ;  first,  one  possesses 
life,  ^a^,  organs,  structure,  and  various  others;  the  other  is  lifeless,  without  heat  or 
organs,  structureless.  Another  difierence  is  in  the  appearance.  Example  :^ — Animals  ft 
more  composition — live  in  a  higher  state — of  physical  matter  presents  a  most  striking 
contrast  to  water,  though  the  same  chemical  elements  which  enter  into  the  combinatioa 
of  water  forms  by  far  the  greater  part  of  animal  composition.*' 
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RECENT    CHEMICAL  PATENTS. 

The  following  specifications  have  been  published  during  the  past  month,  and  can  be 
obtained  from  the  Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

TiU«  of  Ptttcat  Prk*, 

Treating  Wool,  Silk.  Ac 34. 

Receptiicles  lor  Storing  Liquids       ...          ..         ...  4d. 

Manufacture  of  LeaTen  or  YtBit      4d, 

Msnufucture  of  Sulphate  of  Limo    ...         ^d. 

Lighting  Gas  Jeta  by  Electricity     .„ 2d. 

Dyeing  Animal  Substances 2d, 

Treatment  and  Purifleatlon  of  Su<fiir          ...        ,„  6d. 

Manufacture  of  Silicftt«  Cottoo  Cloth         64. 

Effecting  tliG  FcnneaUtion  of  &Dluttoaa  Capable  of 

Yielding  Alcohol    ... 6<J, 

Manufacture  of  Gas  ... fl4. 

Pfodueing  and  Regulating  Electric  Light ...        ,„  6d. 

Speaking  Telephonei            ^..  64, 


lt78. 
No. 

1761 

>liiiue  of  PiiUriioe. 

H.  J.  IIuddAn    ... 



1800 

J.  lioldott 

1855 

M.  M.  Prater    ... 

...        ... 

1874 

F,  J.  Cheesborwugh 

...        ... 

1889 

A.  R.  Molisoa    ... 

■•■        ••• 

1894 

H.  E.  Newton    ... 



\m 

J.  F.  FarquhM  and  J. 

B.  Mac^laac 

1943 

W.  Browne 

... 

2052 

C.  Grnham 



2105 

R.  Martin 

32a0 

H,  Wilde 



3804 

J,  F.  Bailey 

... 

BOOKS,    &c.,    RECEIVED. 

The  Cbemigt  and  Druggiat;  The  Brewers'  Guardian;  The  British  Medical  Journal;  The  Uedieal 
Examiner ;  The  Medical  Times  and  Gosette ;  The  Pharmaceutioal  Journal ;  The  SAuitary  Record ;  Tho 
Miller .  The  Anti-Adulteration  B«Tiew ;  Journal  of  Applied  Science;  The  Boston  Journal  of  Chemiitry ; 
The  Dttiryinjin;  The  Araericau  Dairyinan ;  The  Practitioner;  Barley's  Chemist's  Pocket  Buok;  The 
QdDio  Sargeen,  or  the  Doctor  at  Home;  Macuat  of  Practical  Chettti»try,  by  A.  W.  Blyth. 
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THE     ANALYST. 

FEBRUARY,     1879. 

SOCIETY  OF    PUBLIC  ANALYSTS. 

'bk  AinnTAL  Mkbtikg   of  this  Society  was  held   on   Wednesday,   the   16th  January 
at  Bnrlington  Houae,  Piccarlilly,  Dr.  Duprts  F,R.S.,  in  the  chair 
The  minutes  of  the  previous  meeting  were  read  and  confirmed. 
The   Treasurer  presented  the  accounts   for  the  year,    audited,  and  expreBaed  hia 
itisfaction  at  the  financial  position  of  the  Society,  as  compared  with  last  year. 

Dr.  Bostock  Hill  end  Mr.  A.  Ashhy,  were  appointed  Scrutineers  to  examine  the 
Toting  papers,  and  they  reported  that  the  following  gentlemen  had  been  elected  as 
President,  and  Vice-presidents,  &o.,  for  the  present  year. 


J.  MuTCB,  Ph.D.,  M.A.,  FX.S. 

Ftce- Presidents, 
A.  Dtpbb',  Ph.D.,  F.R,S.,  F.C,8. 
J.  W.  Tbifb,  M.D. 
J.  C.  Beown,  D.Sc,,  F.C.S. 

C.  W.  Heaton,  F.C.8. 

ITon.  Secretaries, 
Chasles  Heisch,  F.CS. 

0.  W.  WlOTTEB,  F.C.S. 


Other  Members  of  Councih 

M.  A.  AnAMs,  F.R,C.S. 

A.  H.  AxLTW,  F.C.S. 

A,  WTTrrER  Bltth,  M.R.C.8.,  F.C.S. 

A.  H.  CmmcH,  M.A.,  F.C.S. 

A.  Hill,  M.D.,  F.C.S. 

E.  W.  T.  Jones,  F.CS. 

F.  Maxwell  Lttb,  F.C.S. 

C.  H.  PlEf!l8E,  F.CS, 

W.  C.  YouHo,  F.C.S. 
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Those  Members  of  Council  whoso  terra  of  office  has  not  yet  expired,  and  who  do 
ot  retire  this  year,  are  C.  A.  Cameron,  M.D. ;  H,  C.  Bartlett,  Ph.!).,  F.C.S. 

The  Scrutineera  also  reported  timt  Mr.  J.  Baker  Edwards,  Ph.D  ,  F.C.S.,  Public 
Analyst  for  the  District  of  Montreal,  Canada,  and  Mr.  R.  G.  Eraser,  Public  Analyst  for 
the  Dbtrict  of  Halifax,  Canada,  had  been  elected  Meoibers  of  the  Society. 

1  r.  Dupre  then  read  his  Taledictory  address,  as  follows  : — 

AVhen,  two  years  ago,  you  did  me  the  honour  of  electing  me  your  President,  the 
rtunea  of  our  Society  were  at  a  very  low  ebb,  our  numbers  were  not  increasing, 
mud  our  finances  were  in  anything  but  a  satisfactory  condition.  Now,  thanks  mainly 
to  the  exertions  of  one  of  our  secretaries,  Mr.  Wigner,  our  condition  is  very  materially 
improved.  Our  darkest  days  are,  I  belicTe,  over,  for  the  present  at  least,  and  I  con 
vmcate  this  chair  in  favour  of  my  euccesfior,  with  the  pleasing  conviction  that  he  will 
b^gin  Uis  term  of  office  under  more  favourable  conditions  than  obtained  two  years  ago. 

Wo  have  now  90  members  and  10  associates,  17  members  and   1  associate  having 

elected  during  the  year.     On  the  other  hand,  we  have  unfortunately  lost  three 
rs  by  death,  namely,   W.  Baker,  E.  H.  Jones,  and  J.  Wiggiu  j  one  member  has 
refigned  and  one  has  been  struck  off.     One  asaociate  has  also  resigned. 

The  number  of  papers  read  at  our  meetings  or  contributed  by  met&b«t%  Va'^-vi. 
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An4ltbt  also  show  an  Increase,  haTing  beea  35  last  year  against  3d  the  provious  jear. 
As  regards  our  fiaamces,  we  have  now  a  balance  of  £13  in  hand,  whereas  at  this  time 
last  year  wc  were  in  debt  to  the  amount  of  £10.  Ail  this  is  highly  satisfactory,  and  I 
trust  we  may  contin!ie  in  the  same  path. 

The  Society  has  now  been  established  about  four  year?,  and  although  it  may  be  too 
early,  as  yet,  to  aflSrm  that  it  has  proved  its  claim  to  permanent  exiBtence,  we  may  at  least 
gay,  without  fear  of  contradiction,  that  it  has  done  muoh  good  and  useful  work  during 
that  time.  Indeed,  had  our  Society  not  existed,  it  is  not  too  much  to  say  that  the  Sale 
of  Food  and  Drugs'  Act  could  not  have  been  worked  with  anything  like  the  success  it 
has  been.  Not  only  has  our  Society  disseminated  among  its  members  the  knowledge  of 
processes  (old  as  well  as  new),  devised  by  chemists  in  every  part  of  Europe  and 
America,  but  the  contributions  of  our  members  to  the  branch  of  practical  chemistry 
relating  to  the  testing  of  foods,  drinks,  and  drugs,  are  among  the  most  valuable  that  have 
been  made  to  that  branch  of  chemistry  during  the  last  four  years.  Much,  however,  still 
remains  to  be  done  before  our  means  of  grappling  with  what  might  be  called  the  art  of 
adulteration,  can  be  said  to  rest  on  a  thoroughly  satisfactory  basis,  and  until  such  is  the 
case  a  Society  like  ours  is,  I  believe,  a  necessity.  We  may,  therefore,  confidently 
look  forward  to,  at  least,  a  number  of  yeara  of  useful  and  prosperous  existence. 

Wlien  the  Society  was  first  established  many  of  the  public  analysts  that  had  been 
appointed  were,  without  doubt,  leas  acquainted  with  the  duties  they  were  called  upon  to 
perform  than  was  at  all  desirable,  but  this  was  almost  unavoidable.  The  study  of  pro- 
cesses adapted  for  the  detection  of  adulteration  in  foods  and  drinks  had  been  very  greatly 
neglected,  and  I  believe  there  was  not  a  single  public  laboratory  in  the  country  in  which 
such  processes  were  taught.  Every  public  analyst  had,  therefore,  to  study  such  processes 
by  himself  as  occasions  arose,  in  many  cases  after  his  appointment.  Now,  however, 
this  state  of  things  has  in  very  great  measure  passed  away,  thanks  mainly  to  the  labours 
of  our  Society,  and  public  analysts  form,  on  the  whole,  as  efficient  a  body  of  men,  for 
the  performance  of  the  special  duties  cast  upon  them,  as  could  rea?onabiy  be  expected. 

We  have,  of  course,  not  escaped  serious  criticism  and  even  abuse,  more  particularly 
at  the  hands  of  interested  trade  journals,  but  this  need  not  be  wondered  at.  The  busi- 
ness of  our  members  is  to  render  adulteration  impossible,  and  all  engaged  in  the  nefarious 
work  of  adulteration,  be  they  milk  dealers^  grocers,  or  pharmaceutical  chemists,  will,  of 
course,  cry  out  against  us.  Fair  criticism,  even  if  very  severe,  is  useful,  and  ought  to 
be  encouraged  and  welcomed,  but,  unfortunately,  much  of  the  criticism  we  have  been 
exposed  to  has  been  the  reverse  of  fair,  though  often  very  strong.  One  very  common  mis- 
representation I  would  take  this  opportunity  of  denouncing  most  emphatically.  Public 
analysts  are  often  abused  as  prosecutors,  as  if  they  not  only  analysed  the  samples  brought 
to  them,  but  bought  them  and  acted  as  prosecutors  as  well.  Now,  nothing  can  be 
further  from  the  truth.  Tlie  public  uualyst,  as  we  all  know,  and  as  anybody  might  learn, 
neither  buys  the  samples,  nor,  in  the  majority  of  cases,  even  suggests  what  samples  are 
to  be  bought,  and  ho  has  absolutely  nothing  whatever  to  do  with  the  prosecution.  All 
he  does  is  to  analyse  the  samples  brought  to  him,  and  to  give  a  certificate  in  acoordance 

Lwith  the  results  of  his  analysis.     Ho  does  not  know  fVom  whom  the  samples  have  beea 
bought,  as  they  are  merely  distinguished  by  a  number  or  other  mark,  and  he  cannotf 
therefore,  by  any  possibility,  be  biasped  one  way  or  the  other. 
During  the  past  year  there  have  been  ratlier  fewer  differences  between  public  analystsi 
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thfi  one  hand,  aad  the  Somorset  House  Chemists — the  chosen  court  of  referees — on  the 

ler.     This  is  probably,  in  part  at  least,  owing  to  tho  more  careful  work  of  public  analyst* 

in  general,   but  in  greater  part,  I  believe,  it  ia  due  to  the  fact  that  the  referees  are 

gradually  learning  the  new  work  cast  upon  them  by  the  Sale  of  Pood  and  Drugs'  Act, 

en  as  public  analysts  had  to  learn  theirs.     In  time,  no  doubt,  Bubstautial  agreement 

ill  be  arrived  at,  and  such  time  would  be  materially  shortened  if  the  authorities  at 

merset  House  were  to  instruct  their  choraists  fairly  to  meet  the  wish 23  of  this  Society, 

expressed  in  the  letter  of  the  Secretaries  of  22iid  JuDuary^  1878.    As  it  is,  our  proceed- 

gs  being  public,  all  auulytical  processes  used  by  our  members,  as  well  as  the  various 

ndards,  or  rather  limits,  adopted  or  proposed  by  our  Society,  often  alter  much  discus- 

n,  and  repi'csenting  always  a  very  coasideruble  amount  of  experience,  are  open  to  any» 

body  to  challenge  or  disprove.     But  our  conclusions  thus  publicly  arrived  at  may  ba 

overridden,  because  a  small  number  of  experimeuts,   deemed    by  the  few  chemists  at 

Somerset  House  to  be  conclusive,  are  apparently  not  in  accord  with  our  conclusions,  but 

idstead  of  bringing  these  alleged  facts  forward  for  general  discussion,  they  keep  them  in 

e  drawers  of  the  Somerset  House  Laboratory,  to  be  brought  forward  only  when  some 

nblic  analyst  has  to  be  proved  wrong.     Such  a  state  of  things  is  eminently  uasatisfactory, 

A  court  of  referees  to  appeal  to  in  disputed  cases,  is  perhaps  a  necessity,  and  at  all  events 

higbly  desirable,  but  all  the  factors  with  which  it  works  should  be  open  to  the  fullest 

discussion,  otherwise  it  is  impossible  for  those  atfected  by  its  decisions  to  have  confidence 

in  its  competency.     It  is  no  doubt  true  that  anyone  who  goes  to  the  Somerset  House 

boratory  is  shown,  with  the  greatest  politeness,  the  various  analytical  results  on  which 

liance  is  placed.     But  facta  so  obtained  are,  by   the  very  manner  in  which  they  are 

obtained,  beyood  the  pale  of  public  discussion,  and  it  is  impossible  to  criticise  them.     The 

vsent  referees  seem  also  often  to  forget  timt   it  is  their  primary  duty  to  protect  the 

blic  ogaiust  the  nefarious  practices  of  the  adulterating  manufacturer  or  tradesman. 

A  serious  interruption  to  the  working  of  the  Act  was  caused  last  year  ia  various 

dittricts  in  England,  owing  to  the  fact  that  many  magistrates  recognisid  ae  a  valid  deience 

e  pica  that  an  inspector  cannot  be  eaid  to  be  pnjudiccd  il'  he  receives  an  adulterated 

tide.     Had  this  plea  been  universally  recognised,  the  Sale  of  Fuod  and  Drugs'  Act 

ould  Lave  been  a  dead  k-tter.     The  case  will  soon  be  argued  before  one  of  the  higher 

urts,  and  the  decision  to  be  pronounced  will,  no  doubt,  set  the  point  at  rest,  either  by 

fusing  to  recognise  the  validity  of  the  plea,  when,  of  course,  everything  will  go  on  as 

lerctoforo,  or  by  recognising  it,  compel  rai'liament  to  pass  a  short  amending  Act, 

Another  interesting  case  will  also  shoitly  be  heard,  on  appeal  from  one  of  the  magis- 
te«  in  my  district,  namely,  whether,  in  selliog  an  entirely  tictitious  article  (artificial 
tier  in  this  case),  it  is  sufficient  for  the  dealer  to  wrap  the  urtiele  in  a  paper,  on  which 
printed,  in  somewhat  small  type,  and  not  in  a  conspicuous  place,  *'  Kotice,  this  com 
und  is  sold  as  imported  and  declared  according  to  the  Vet  section  8,^*  without  any  inti- 
OD  to  the  buyer  that  he  is  not  obtaiuing  what  he  asked  for.  It  is  to  be  hoped  that 
Woolrych's  decision  wiU  bo  upheld. 

A    somewhat  strikiDg   case,    showing   the  importance  of   continuous   supervision, 
ich  baa  como  under  my  own  observation,  may  not  be  uu-interesting  to  many.     By  the 
ction  of  the  District  Board  nine  samples  oi  milk  were  bought  one  Sundjy  moining, 
iod  brought  to  me  for  analysis.     Out  of  these  nine  sum]dea  two  only  weiia  lu.vtV'^  ^v3i«A 
while  8©Tea  were  largely  adulterated,  two  of  them  conBialm^  ot  mCsi^  ^ai^  >««Xfc\^  va. 
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about  equal  proportions.  A  fortnight  later,  nine  more  samples  were  bought,  but  by  thit 
time  the  dealers  bad  taken  the  alarm,  and  one  sample  only  was  found  adulterated. 
Taking  tlio  aTcrage  for  the  last  two  or  three  years,  rather  less  ihan  one  in  five  has  been 
found  adulterated,  but  these  were  always  bought  oa  week-daye,  and  the  above  waa 
the  first  Sunday  experiment. 

Before  racnting  this  chair,  I  would  once  more  earnestly  entreat  all  our  members 
aid  in  the  general  usefulness  of  the  Society,  by  bringing  as  much  as  possible  of  their 
work,  as  Public  Analysts,  before  our  meetings.  It  is  not  to  be  expected  that  many  of  oar 
members  can  spare  the  necessary  time  for  elaborating  new  processes  of  analysis,  but 
everyoue,  without  exception,  can  aid  in  the  improvements  of  alrc^ady  established  methods, 
by  bringing  forward  his  personal  experience,  and  let  nobody  think  that  his  experieiKN! 
may  not  be  worth  publication.  Every  observed  fact  is  of  value,  and  it  is  only  by  the 
co-operation  of  many  that  any  great  advance  can  be  made.  Even  if  no  entirely  new 
fact  can  be  brought  forward,  much  good  might  be  done  if  members  generally  would 
favour  U9  with  some  of  the  results  of  their  yearly  work,  giving  us,  say,  the  compositions 
of  the  various  pure  articles  they  have  examined  during  the  year.  We  should  then,  as  a 
Society,  soon  be  in  possession  of  a  series  of  chemical  statistics  relating  to  all  kinds  of 

food,  drink  and  drugs,  which  would  be  invaluable  to  all  engaged  in  their  examination 

such  a  series  as  could  not  be  matched  anywhere. 

And  now,  it  oniy  remains  tor  me  to  thank  you  once  more  most  heartily  for  the 
honour  you  did  me  in  electing  me  your  President ;  the  oecapation  of  this  chair  has 
been  to  me  a  great  pleasure,  and  J  trust  that  it  may  not  have  been  without  some  benefit 
to  tlie  Society. 

Dr.  ^uter  then  moved  "That  this  Society  desires  to  express  its  hearty  thanks  to  the 
**  retiring  president,  Dr.  Dupr^,  for  the  marked  ability  and  courtesy  with  wliich  he 

"  has  uniformly  conducted  tho  business  of  the  Society,"  and  iu  doing  so  alluded  to  the 
able  and  temperate  way  in  which  Dr.  Dupre  had  always  managed  the  meetings,  and  the 
great  chemical  knowledge  and  Bktil  shown  in  the  remarks  he  made  on  the  various 
papers  read  before  the  Society. 

Mr.  Heisch  seconded  the  resolution,  which  was  carried  unanimously* 

Dr.  Dupre  having  briefly  replied, 

Mr.  Hehacr  proposed,  and  Dr.  Bostock  Hill  seconded,  "  That  the  thanks  of  this 
"  Society  be  presented  to  the  Officers  and  Members  of  Council  for  their  attention  to  the 
"  business  of  the  Society  during  the  past  year." 

Mr.  Heaton  returned  thanks. 

Dr,  Dupr6  proposed,  and  Dr.  Alfred  Hill  seconded,  '<  That  this  Society  desires  to 
**  express  its  hearty  thanks  to  the  Council  of  the  Chemleal  Society  for  the  gratuitous  use 
**  of  their  rooms  for  general  and  council  meetings  during  the  past  year,"  and  the  Secretaries 
were  directed  to  transmit  a  copy  of  the  resolution  to  the  Council  of  the  Chemical  Society. 

Dr.  Dupre  then  vacated  the  chair,  which  was  thereupon  taken  by 

Dr.  Muter,  who,  in  returning  thanks  for  being  elected  to  that  seat,  said  he  felt  very 
unworthy  of  the  honour,  but  trusted  ttiat  his  attention  to  the  interests  of  the  Society 
would  be  such  as  to  make  him  worthy  of  it. 

Mr.  0.  Hehner  read  a  paper  **  On  the  determination  of  Phosphoric  Acid  as 
Phospho-molybdate,"  and  Mr.  Allen  and  Dr,  Muter  joined  in  the  dis<u8sion  which 
ensued. 
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Mr.  Wigner  read  a  paper  by  Mr.  E.  W.  T.  Jones,  *'  On  the  influeoce  of  the  De- 
iposition  IB  Butters  from  age  on  the  Specific  Oraritj  of  the  Fat,  and  the  percentage, 
Solublo  and  Insoluble  Acids,"  and  also  a  paper  by  Dr.  J,  if,  Milne,  "On  Butter 

lyiis/'* 

As  there  were  several  Members  who  desired  to  make  some  remarks  on  tho  subject, 
discussion  on  these  papers  was  adjourned  until  the  February  Meeting. 

After  the  meeting  tho  Annual  Dinner  was  held  at  tho  Caf4  Royal,  Regent  Street, 
rhen  the  members  and  several  friends  passed  a  very  agreeable  evening. 


The  next  Meeting  of  the  Society  will  bo  held  on  February  19tli,  at  Bnrlington 
House. 


ON   THE  DETEEMIXATION   OF   rHOSPHORIC  ACID    AS   PHOSrHO. 

MOLYBDATE. 


I 

^"  Bfod  hforfi  the  Socuti/  of  Pull n'  AmhjsU^  on  \M  Jmuary^  1879, 

I  Ik  bringing  this  communication  before  the  Society  of  Public  Analysts  I  am  well  aware  that 
I  the  subject  has  already  been  treated  of  by  several  chemists,  and  I  also  bear  In  mind  that 
tho  method  of  determining  phosphoric  acid  as  phosphate  of  magnesia  is  an  excellent  one 
when  performed  under  the  conditions  and  with  the  precautions  which  have  been  worked 
out  of  late  years.  Yet  tho  precipitate  of  phospho-molybdate  of  ammonia  is  a  particularly 
mptiog  one  to  found  upon  it  a  method  for  the  quantitiitivo  determination  of  phosphoric 
id,  since  it  contains,  in  combination  with  a  very  small  quantity  of  phosphoric  acid,  an 
cecdiogly  large  proportion  of  molybdic  acid  and  other  constituents ;  and  because  it  is 
Vttt  Tery  little  soluble,  and  can  bo  precipitated  from  acid  media. 

Ifolybdic  acid  has  long  been  employed  both  for  the  detection  and  for  the  separation 
^ospboric    acid    for    quantitative    purposes,    especially    from   such  bases   as   are* 
ipitiited  by  ammonia  or  by  phosphoric  acid.     But  owing  to  tho  alleged  variable  com- 
dlion  of  the  precipitate  it  haa  not  hitherto  been  utilised  with  any  measure  of  success 
\t  the  dirvct  determination  of  P,Oj,  although  several  attempts  have  been  made. 

In  going  into  this  matter  I  have  carefully  perused  everything  accessible  to  mo 
fliicli  luu  been  written  on  the  subject^  and  I  will  as  briefly  as  possible  give  a  list  of  the 
important  papers  treating  on  it. 

berg   and  Struve  (Jahresb,    1847,  p.  412)  first  made  the  observation,  that 
te  of  ammonia  produces  a  yellow  colouration  or  precipitate  in  the  presence  of  ^ 
one  acid.      Ihey  did  not,   however,  recognise  that  the  PjO^  was  an  essential 
tonitituent  of  iho  precipitat^ij  to  which  they  assigned  the  formula  (Nlli)^  0,  5  MoO,  + 

it  was  Sonnenschein  (Jahresb,  1851,  p.  349)  who  first  proved  that  tho  PjO*  was  a 
coDSlituent,  and  he  utilised  the  precipitate  for  tho  quantitative  determination  of. 

P>0„  and  csseniiolly  his  method  \»  still  employed  at  the  present  time.  It  consists  in 
^  preeipitation  of  the  P^O^  in  concentrated  solution,  by  an  acid  solution  of  MoO, 
wiiluag  the  precipitate   with  dilute  molbydic  solution,  dissolving  it  in  ammoivm,  «xi^, 

•  (hrio^  \A  the  pressure  on  our  t/MCO  i\m  month  wo  are  compelled  to  \^oV^  wet  \Xkft%<i  -^^ct^  ^4».nA 
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precipitating  the  r/)^  by  moans  of  magnesia  mixture.  According  to  Sonneaschein  the 
precipitate  contains  8  per  cent  of  PsO^. 

According  to  Nutzinger  (Jahresb,  1 855,  p.  374)  the  composition  of  the  dried  precipitate 
(at  100<>C)  is  3-82  per  cent.  Vfi^,  and  92*70  per  cent.  MoOj.  Seligsohn  (Joiirn.  t 
Pract.  Chem.,  vol.  67,  p.  470)  shows,  in  a  very  careful  examination,  that  the  precipitate 
dried  at  100«C  contains  3142  per  cent.  PA,  90  744  MoO„  8-570  (NH4),0  aud  2544 
H,0.     Ho  assigns  to  it  the  formula  2  (3(NH4)aO,  PA)  +  15  (HgO,  4  MoO,). 

Sopp  (Pogg.  Annal.  109,  p.  136)  finds  820  PA>  86  0  MoO,,  5-91  (NH^.O  and 
4*91  UjO.  He  first  attempted  Ihe  direct  determination  of  the  PA  ^J  measuring  the 
precipitate  in  graduated  tubes. 

Lipowitz  (Ibid)  explains  the  variable  composition  of  tho  precipitate,  as  apparent 
from  the  varying  statements  quoted  above,  by  saying  that  MoO,  is  invariably  mixed 
with  the  phospho  compound,  and  he  therefore  prepares  a  molybdic  solution,  by  the 
addition  of  tartaric  acid  to  Sonnenschein's  solution,  and  boiling,  which  would  not 
deposit  free  MoO^.  He  collected  the- precipitate  on  a  weighed  filter,  washed  with  dilute 
HNOs  and  dried  over  oil  of  vitroil.  He  states  the  average  amount  of  PjO^  in  the 
precipitate  to  bo  3*607  per  cent.  Even  if  this  way  of  procedure  were  capable  of 
furnishing  accurate  results  it  would  be  quite  impracticable,  on  account  of  the  drying 
over  HjSO^  it  entails.  Tartrates,  moreover,  act  most  inimically  to  the  complete 
precipitation  of  ihe  PjOj,  more  so  than  any  other  salts. 

Boussingault,  however,  asserts,  without  proof,  as  far  as  I  can  ascertain,  that  PsO^ 
can  be  more  correctly  determined  by  the  direct  weighing  of  the  phospho-molybdate 
precipitate  than  by  conversion  into  the  magnesia  compound.  AVhen  this  statement  was 
made  the  magnesia  method  was  certainly  far  from  perfect.  Arcording  to  Boussingault 
the  precipitate  contained  3*73  per  cent,  of  PgOs. 

Eggerts  (Journ.  Pract.  Chem.,  1860,  p.  498)  finds  in  the  precipitate  dried  at 
95*^0  3*74  per  cent.  PgOj.  He  states  that  when  dried  above  that  temperature  decom- 
position takes  place,  with  the  probable  formation  of  pyrophosphate.  Ho  washes  the 
precipitate  with  water  to  which  1  per  cent,  of  NHO,  has  been  added  and  dries  at  95®C, 
or  measures  the  precipitate  in  a  narrow  tube. 

He  asserts,  that  the  precipitate  is  never  crystalline,  even  when  viewed  with  high 
powers  of  the  microscope,  and  he  also  states  that  with  000 17  PA  in  15  c.c.  of  water 
4  c.c.  of  molybdic  solution  produce  no  precipitate.  Both  these  statements,  as  well  as  his 
solubility  determinations  given  below,  are  erroneous. 

Bammelsberg,  (Berl.  Ber.,  1877,  p.  1776)  finds  in  the  dried  precipitate  (at  100*>C) 
3-90  per  cent  PjOj,  86.45  per  cent.  MoOj,  3*25  (NH4)j,0,  and  5*77  H,0. 

Apart  from  other  and  less  reliable  statements  we  have  therefore  in  the  yellow 
precipitate,  according  to 
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J  had  praciiciillj  completed  my  investigation  when  I  noticed  in  one  of  the  moat 
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*eDt  QumWa  of  the  BerL  Berichbe  that  Finkener  had  worked  out  a  method  such  aa  X 
had  in  view.     I  shall  hare  occasion  to  refer  to  it  further  on. 

Ky  ohject  then  was  to  find  out  the  reason  for  thnt  variation  in  the  composition  of 
le  precipitate,  and  to  study,  if  possible,  the  conditions  under  which  it  could  he 
^ned  of  constant  compositioD, 

examining  u  rery  large  number  of  phospho-molybdate  precipitates  obtained  in 
ordinary  course  of  analysis,  by  meana  of  the  microscope,  I  rery  often  discovered  side 
>y  aide  with  the  yellow  and  distinct  crystals  of  the  phospho  compound  colourless  acicular 
rystals  of  molybdic  acid,  and  I  have  therefore  no  doubt  that  Lipowitz's  explupation  is 
correct.     The  quantity  of  the  MoOj  crystals  is  the  larger  the  higher  the  temperature  at 
which  the  precipitjite  is  oblained.     I  may  roentioa  that  phospho-molybdate  erystallizcF| 
lally,  10  very  distinct  but  minute  and  almost  granular  crystals,  apparently  belonging 
to  the  hexagonal  system ;    but  sometimes  beantiful  six-rayed  stars  of  great  regularity- 
are  obtained. 

in  all  of  my  experiments  I  precipitated  at  the  lowest  possible  temperature,  at  moft 
ZO  or  35^0.  I  avoided  all  excess  of  acid,  especially'of  free  H  CI,  neutralising  it,  as  far 
possible,  with  NIT,. 

The  molybdic  solution  employed  was  prepared  according  to  Fresenius,  namely,  by 
diMoWiog   1   part  of    molybdic   acid   in   4   parts   of  ammonia  of  0  96   sp.    gn,   and 
Miring  the  solution  thus  obtained  slowly  into  15  parts  of  HNO,  of  12  sp,  gn,  avoiding 
lU  rise  of  temperature.     This  solution  contains  5  per  cent,  of  molybdic  acid.     It  may  be, 
warmed,  indeed,  almost  boiled,  both  in  its  eoocentrated  state  or  when  diluted,  for  many! 

IBaurs,  without  depositing  any  MoO,. 
I  I  determined  not  to  weigh  the  precipitate  directly,  as  had  hitherto  bet-n  done,  but 
b  diaaolve  it  in  ammonia,  to  evaporate  this  solution  and  t<3  ascertain  the  weight  of  the 
p^due.  I  thus  avoided  the  clumsy  and  troublesome  scraping  out  of  the  precipitate 
from  the  beaker,  to  which,  as  a  rule,  it  clings  most  obstinately,  and  substituted  for  ttiat 
oper&tioii  one  involviog  practically  no  risk  of  loss.  I  also  obviated  the  collection  on  a 
weighed  filter.  Thus  1  really  weighed  (at  least  in  my  earlier  experiments)  a  mixture  of 
molybdate  of  ammonia  and  of  phosphate  of  ammonia,  thus  decreasing  still  further  the 
proportion  of  the  P^Ob  in  the  substance. 

It  18  plain  that  I  could  not  employ  for  the  washing  of  the  precipitate  the  usual  acid  I 
liquid  containing  molybdate  of  ammonia,  but  was  obliged  to  remove  all  acids,  and,  indeed, 
all  Boluble  matter.  But  it  is  stated  that  the  yellow  precipitate  is  soluble  to  some  extent 
in  any  of  the  menstrua  which  were  thus  left  to  me,  notably  in  water  and  in  alcohol. 
Beaidee,  I  found,  that  on  washioi*  with  water,  the  precipitate  almost  invariably  ran 
i      Ihrough  the  filter  as  soon  as  all  acid  had  been  removed, 

I      *       According  to  Eggerts  1  part  of  the  precipitate  is  soluble  in  10,000  parts  of  water, 
j      in  6,GO0  parts  of  1  per  cent,  nitric  acid  and  in  620  of  alcohol  of  080  sp.  gr.  « 

I  digested  some  of  the  yellow  precipitate,  which  had  been  shown  by  the  microscope 
bi'  tebe  free  from  crystals  of  molybdic  ucid,  with  watcrj  alcohol  of  90  per  cent,  and  alcohol 
^^k  45  per  cent.,  for  some  weeks,  shaking  frequently.  The  temperature  during  that 
^Baw  raned,  but  was,  when  I  ultimately  filtered,  about  H^C.  I  found  one  part  of  the 
^^nabitate  to  require  for  solution  of 

^^^H  Wotcr     ...        ,. ,        ...        2UH6  purU.  I 

^^^^B  Strung  Alcohol ...         , S,ll7  J 

^^^^B  Dilttto  AIooliul  ...         \%^hV^  1 
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Since  about  26  parts  of  the  precipitate  contain  1  part  of  PjOj,  no  less  than  69a,20(> 
parts  of  water,  or  378,000  parts  of  diliito  alcohol,  aro  necessary  to  dissolve  1  part  of 
PgO,  in  that  form.  Or  assuming  that  100  c.c.  of  water  or  dilute  alcohol  were  employed 
for  washing  a  precipitate,  and  usually  a  smaller  quantity  would  suffice,  no  more  thao 
0-00017  or  0  00026  grm.  Vfis,  respectively  could  be  dissolved,  assuming  that  by  iiltration 
alone  a  saturated  solution  could  be  obtained,  which  is  undoubtedly  not  the  case.  Tlie 
Bolubility  of  the  yellow  precipitate  in  water  or  dilute  alcohol  may  therefore  be  safely 
disregarded,  and  my  experiments  will  show  that  no  iufiuence  whatever  can  be  traced  to 
the  employment  of  these  liquids. 

I  prefer  to  use  dilute  alcohol,  because  with  it  the  precipitate  is  not  apt  to  go  through 
the  filter,  at  least  not  when  the  latter  is  of  a  eufficiently  close  and  tight  texture* 

I  prepared  a  dilute  solution  of  phosphate  of  soda,  and  determined  in  it,  as  carefully 
as  possible,  the  amount  of  phosphoric  acid,  both  by  evaporation  and  by  precipitation 
with  chloride  of  magnesium  mixture,  I  have  entirely  discarded  sulphate  of  magnesia 
snixture,  because  absolutely  exact  results  cannot  bo  obtained  when  it  is  used,  as  has 
been  shown  over  and  over  again — ^(see  Abesser,  Jani  and  Miircker,  Zeitachr.  f.  Anal. 
Chem.,  1873,  p.  243;  Fresenius'  Quantitative  Analysis,  6th  edition,  p.  403,  etc.) — the 
weults  being  as  a  rule  t&o  hiifh, 

Exp,  L  fiO  CO.  phosphate  solutioii  gaTC  0  0215  pyropboipbate  of  §oda,  cotitaitiiiig  0-01U7^ni. 

Exp,  2.  60  C.C,  faraiabed  0  0213  pyrophoBphate  of  soda  or  0*01136  grm.  Pa  Os. 

EsBp,^,  60  c.c.    preciptUtcd  witb   magnedam    luixture   yielded   O-0184   grm.    Mga   Pi  O7   == 

001176  If  Os, 
Exp.  4.  Obtamtd  from  60  c.c.  00182  grm.  Mga  Fa  0^  containing  0  01161  grm.  Ps  0*. 

The  P, O4  found  fluctuated  therefore  trom  0*01136  to  O'OlITe,  the  average  being 

O'Ollo  Pp  Ob  in  60  c.c. 

Exp.  6.  60  c»c,  were  concentrated  to  aboat  20  c.c,  and  ptecipitatcd,  at  n  temperaiure  of  about  30 
witb  GO  c>c.  niul}-bdato  sotutioti.  After  10  bouis  the  prectpltat«  was  separated  bj 
filtratioiij  wiwbed  wiih  ulcoholj  care  being  taken  to  pour  as  little  as  possible  of  the 
precipitate  upon  the  filter,  dissolved  in  NHj  and  the  soltition  evaporated,  the  solution  being 
kept  strongly  alkaline  to  tbo  Tery  end  of  the  evaporation.  The  residue  was  dried  &t 
lOO^C  unlil  the  two  laat  weighings  agreed  within  1  Mgrm.  Obtained  0*3436  grmi. 
reaidue,  or  1  part  of  Pi  0*  yielded  29  87  parts  residue, 

Exp,  6.  Ah  aboTe,     Obtaint^d  0  3426  residue,  1  Ps  Os  ther«fi>re  gave  29'79  parts  residue. 

Exp.  7.  Aa  aboTG,     Obtnined  0-363G  residue,  1  Vt  Oa  z=  30-76  parts  residue. 

Erp,  8.  As  above,  26  c.c.  of  alcohol  were  used  for  washing.  Obtained  0-3649  residue,  or  1  Pa  0* 
=;  30  86  residue. 

Expt  ft.  As  above.  60  c.c.  of  alcuhol  used  for  wa!*bing,  Eesidue  weighed  0*3643  grms.  cr 
IPs  Oft  =30.81. 

2^.  10.  As  before.  100  c.c.  alcohol  tised  for  washing.  Besidue  0<3487 ;  or  30*32  residue  fTom 
1  Pa  O4. 

Exp.  11.  100  C.C.  phofipbate  fculution  evaporated  to  about  one  half,  and  precipitated  with  76  cCi 
moljbdio  solution,     ficsult  0  6S77  residue,  or  1  Ps  Os  ^20-90  parts  residue. 

Exp.  12.  100  c.c.  phosphate  solution^  precipitated  without  concentrating  it  first,  with  76  c.c. 
molybdic  aolutioft.    0*6071  grm.  residue.     1  Pj  Oa  -=3031  residue. 

Exp.  18.  25  CO.  phosphate  solution,  26  molybdic  solution  and  26  e.c.  dilute  nitric  acid,  yielded 
0*1741  residue,  or  3028  residue  from  1  Pa  0^. 

Exp.  \A,  2  c.c.  phosphate,  containing  no  more  than  0  00016  P*  Os,  60  c.o.  water,  and  10  c.c. 
MoOj  solution  gave  0.0141  grm.  residue  or  3066  parts  from  I  P*  Os^ 

In  all  theec  cases,  I  took  care  not  to  allow  tlie  bulk  of  the  liquid  to  become  too 
Btmdl,  as  by  coticeDtration  MoOj  would  become  precipitated.  I  obtained,  oa  the  average, 
from  I  part  of  phosphoric  acid  30' 35  parts  of  residue,  or  100  partB  of  residue  contain 
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8*295  of  P,0^.     Dividing  the  quaiiUlies  of  residiio  obtained  by  30 '35,  we  obLaiu  tno 


following  amounts  of  phoBphoric  acid  :^ 


10 

u 

12 
IS 
U 


Taken. 

Found, 

00115 

... 

00113 

0  OIL'S 

... 

0"0n3 

0-0U5 

.,. 

0-0116 

0-0115 

••• 

00117 

00115 

••• 

00117 

001 15 

«•• 

O-Ollo 

0.0230 

*i* 

00227 

D'0230 

,,, 

0-0230 

000575 

,,, 

0'0057 

0-00046 


0*00046 


It  will  be  observed,  that  witliout  adapting  any  special  precautions  against  admixtuJ 
of  MoOs  with  Ihc  yellow  precipitate  taking  place,  except  avoidiog  high  tcmpcrnturea 
or  great  contcntration,  rery  tolerably  constant  results  were  obtained,  more  constant  in 
fact,  than  could  have  been  yielded  by  the  raag:ne6ia  process. 

The  following  expcrimtntB  however  will  show  clearly  that  the  proctEs  as  hitherto 
used  by  me  was  somewhat  defective. 

A   Bolution  was  mode  of   L9763   grm,   of  a  phosphorite  in   250   c.c,    after  due 
BcparatioD  of  the  silica. 

JStp,  15.  50  c.t.  were  precipitated,  and  the  ptinspliotnoljbdat^  vtiahed  with  alcohol  until  nitiate 
of  silver  solution  proved  the  complete  absence  of  chlorine ;  obtained  2*5625  prra. 
retidao.  Divided  by  30 '36  this  indicatos  00844  Pj  D^  The  reaidue  dis»olved  in  NHa  and 
the  solution  precipitated  with  Ug,  miilure  gate  0  1376  Mga  Vt  07^00880  Pa  Oj. 
16.  60  c.c.  precipituled  as  above,  with  addition  of  25  c.c.  dilute  HNOs  ;  obtained  2'62»Z  gnu, 
residne,  or  00833  Pa  Oj,  From  thia  residue  0-1867  Mgt  Pa  O7  wwe  obtained,  containing 
0-0874  Pa  O5. 
17*  10  c.c,  phosphftto  solution,  10  ex,  dilute  IINO3  and  25  c.c.  raolybdic  solution  guve  0-6375 

gnn,  residue,  ur  001 77  P»  0* ;  or  from  60  c.c.  0088,5  P,  Oa, 
18.  10  C.C.  phosphate,  10  c.c.  diliited  HKCa,  26  o.c,  water  and  25  c.c,  molybdic  wlutioa  g,*To 
0.5378  retidue,  containing  (divided  by  30-35)  00 1 77  V2  Oj  (  or  from  50  e.o.  0  0886  Pj  0») 

Obtuiaed  therefore — 
Ttken.  Pi  0^  calculated  from  P»  0^  in  50  o.c, 

JJp»  Pa  O7,  calculukd  imm  Eesidue. 

50  CC.         ...  0-0880  0-C84'l  m 

50  0.0.        ...  0-0874  0-0833  H 

IO0.C.        ...  —  0'08&5  M 

10e.c.        ,..  —  00886  ^ 

Two  of  these  four  determinations  are  therefore  unEatiafactory,  whilst  two,  those  m 
which  but  10  c.c.  phosphate  solution  were  tmploycd,  agi-ee  well  with  the  phosphate  of 
magnesia  determinatioiiB.  In  further  experiments  I  found  a  similar  difference.  On 
investigation  I  noticed  that  the  residues  obtained  from  smaller  quantities  aie  always 
perfectly  soluble  in  water,  ehowing  that  Ihcy  really  consisted  of  molybdatc  of  ammonia  and 
of  phoBphiite  of  ammonia,  whilst  in  cuses  where  I  employed  a  large  quantity  of  phosphoric 
acid  the  residue  was  not  entirely  soluble  in  water,  a  separation  of  an  insoluble  molybdato 
of  ammonia  and  loss  of  ammonia  having  taken  place,  although  the  solution  during 
eraporation  had  been  kept  strongly  ammoniacal. 

I  therefore  abandoned  the  plan  of  weighbg,  what  I  may,  for  brevity's  sake,  call  an 
tmmoniacal  residue,  so  liable  to  decomposition,  and  converted  it,  by  repeated  evaporatiuu 
with  small  quantities  of  water  to  dryness,  into  what  I  will  call  an  aqueous  residue, 
incapable  of  losing  by  drying  any  further  quantiiy  of  ommonin,  and  consisting  of  phosphate 
of  ammonia  and  of  an  acid  molybdato  of  ammonia.     This  kind  of  residue  moreover  has 
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Jltrj^.  20. 
Sxfu  21. 

Erp,  22. 


the  advantage  of  drying  most  rnpidly  to  weight  absolutely  conatant.  I  found  that  I 
had  to  divide  the  aqueous  residue  by  28*6  in  order  to  obtain  the  amount  of  P,  0,  con- 
tained in  it. 

2- 1932  grammes  of  a  sample  of  superphosphate  were  dissolved  and  the  solution 
made  up  to  250  c.c. 

J5r^,  19,  50  o.c  were  precipitated  and  the  precipitite  after  diMolving  in  NH^  convertfid  into 

Hgi  P»  Ot,  obtained  00908  Ugt  P*  07,or  0  0581  Pa  O5.  or  from  10  c.c.  001 17  Pi  0*. 

10  c.c.  ware  pracipitatcd  with  20  cc.  M0O3  tolation,  and  the  Ammooiiiciil  residue  preptred. 

Thia  ftwounted  to  0-3532  grm.,  or  00 116  P*  Oj. 

10  C.C.  phosphate  lolutian^  10  c.c.  HKO3  and  30  c.c.  MoOs  solution  yielded  0*^519  gm. 

Hramonincal  residue  ;=:  0  0116  Pj  0*, 

10  c.c.  phosphate  golution,  20  c.c.  H^O^  and  40  o.c.  MoO'  solution gaTC  amiDomacal  rcsidae 

0  3525  grm.  =  O'0 116  Ps  O5. 
iSf|».  23.  10  c.c.  precipitated  with  25  c.c.  moly-bd&te ;  aqneoiu  residue  0-3405,  dirided  hy  28-fi  ^ 

0*0119  Pi  0^,    It  wu  dissolved  in  nmmonta  and  the  solution  precipitated  with  Dagneeta 

iDixtare.     0-0193  Mgs  Pt  Or  rcaultod  =  0  01 1 7  P*  0^ 
£xp,  24.  Same  quaBtitici  taken  a  before,     AqueDua  re&iduo  0  3350  grm.  /^'^  =  001 17  Pt  ^\     It 

yielded  001S6  grm.  Mgt  P*  Ot  or  001 19  Pa  Oj. 
JSxp*^6,  Quantitiea  as  before.      Aqueooa  residne   0*3347^00117  Pa  Og.    TLis  garo    0*0194 

MgiPjO?  or  0  0118  Pi  Oi. 
£tp*  26.  10  CO.  phoiphate  solution,  50  c.c.  water,  25  c.c.  molybdic  solution,  yielded  aqueous  residue 

0-3322,  or  O-0116  P*  Os,    This  furnished  00179  Mgj  Pa  O7  or  0O114  Pa  O3, 
£xp.  27.  10  c.c.  phosphate,  10  c.c.  dilute  QNO^,  and  25  moljbdic  solution  gaire  0  3194  aqueotu 

residue  =  00112  P*  Oj.      Fr^in  it  00 177  M^'t  Pa  Ch  or  00113  Pi  Os. 

Tabulated,  these  results  are  as  follows  ; — 

P*  Oa  from  aqueous  ret idue. 
10  o.c.  phosphate 


P}  0»  calculated  from  Mga  Ps  07^ 

0  0U7 

O'Oll" 

00119 

00118 

OOIU        

0  0U3        


Average 


00116 


00119 
O'Ollfi 
0-0117 
00116 
0  0112 

00115 


Solution  of  another  phosphorite,  2*5151  grms,  per  250  c.c. 
£xp,  28.  10  o.c.  phosphate  and  20  c.c.  solution  of  another  phosphate,   2'5151   gnns.  per  260  c.c. 

raolybdic  iolution  yielded   0-6308   grm.   aqueous  residue  or  0  0221    Pj  Oau     Converted 

into  phosphate  of  magnesia,  it  famished  0033ri  Mgj  P^  0?,  or  0-02U  P*  0». 
9.  10  c.c.  pboppbato,   10  c  c,   of  a  20  per  cent   nitrate  of  ammonia  solution,  and  20  cc. 

molybdic  solutioa  yivldud  0*6442    aqueous  rr&idue,  rqual  to  0.0226  Pt  Os,  this  furDishcd 

00353  Mgu  Pi  Or  or  0  0226  Pi  0», 
Exp.  30.  Same  as  29.     Aqueous  residue  0-6360=0  0223  Pj  0'-     From  this  0'0349  Mgj  P,  Or 

equal  to  00223  Pa  0», 
Egp,  31.  10  c.c.  precipitated  with  an  excess  of  molybdic  solution,  the  precipitate  washed  with 

20  per  cent.   NH*  NO3,  and  then  dissolved  in  N Ha  nnd  straight  converted  into  magnesia 

precipitate.     Obtaioed  0  0346  Mg»  Pt  O7  =  0*0221  Pg  0|. 
J5rp.  32.  10  c.c.  phosphate,  20  c.c.  molybdatc.  Residue  0  6197  equal  to  0  0218  Pf  Oa.  This  furnished 

00349  ^Ig*P*  0^  or  00222  P«  Os. 
Exp.  33.  10  CO.    phosphate  solution,  25  c.c,   molybdate.      Residue    weighed  0-6452  gmii.  ^ 

0*0226  P*  Ob.      From  it  Mg*  P^*  0,  00361  grnis,  —  00231  Pa  Os. 
£rpi  ^L  50  €.c.  phosphate  solution  were  precipitated  with  125  molybdic  solution,  tho  precipilatfl 

washed  with  20  per  cent,  NB*  KOj,  dissolved  in  f^II^.and  the  solution  at  once  prcciiiitate 

with  mtigoesia  mixttirc.     Obtained  0  1707  grm.  llg"  Ps  O7  containing  0-1092  grm.  Pa  O5, 

or  from  10  c.c.  phospbntc  solution  002 18  grm.  Ps  Oy 
Exp,  35.  50  CO.  were  preeipitalcd  us  above,  the  precipitate  washed  with  alcohol  (dilute).  Obtatoed 

3*1807   grm.    aqutous  residue,  or  0.1116  P"  Os,  or  from   10  o.c.  0  0228,     This  resida« 

dissolved  in  NH3   furnished  01719  grm.  Mg«  P»  O7  or  01099  PtOs  from  10  c.c.  the 

0  0220  P<  Oi. 


jmnj 
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JS^  36.  1  C.C.  of  the  phosphate  aoluLion  were  mked  with  10  c.o.  NEi  NOi,  tnd  precipitAted  wittt 
6  cr.o.  MoOa  lolution.    Aqueous  retidue  00692  or  0*0024  Fs  Ok  instead  of  0*00223. 

Thus  the  resulto  are — 
p.  0.  delated  from  Mg"  V  0,.        ^'  ^^J^^t^laf " 


W  cx,  phosphate  solution 


Arerage 


0  02U 
0-0226 
0*0223 
C-0221 
0'0222 
0  0231 
0'0218 
00220 

0  0222 


00221 
0-02:26 
0  0223 

00218 
00226 

00223 


0-0223 

Thcae  results  are,  I  may  safely  say,  highly  satisfactory*  They  apeak  to  the 
KKiuracy  both  of  the  magnesia  method  and  of  the  molybdic  method.  The  latter  is, 
lowevcr,  far  less  troublesome,  requiring  less  labour,  time  and  attention  than  the 
precipitation  na  phosphate  of  magnesia  and  ammonia.  The  precipitation  does  not  take 
longer  than  two  or  three  hours,  and  hence  a  determination  of  phosphoric^acid  can  readily 
be  completed  within  a  day. 

The  expense  of  the  molybdic  aoid  is  triflingr  and  it  is  a  very  simple  matter  to 
recover  it  from  Iho  solutions  obtained  on  filtering  ihe  yellow  precipitate  and  on  dissolving 
the  aqueous  residue,  aflcr  weighing.  I  prefer  to  work  up  the  molybdic  residue  as 
tollairs  : — I  render  the  solution  acid,  if  not  already  so,  by  means  of  nitric  ncid,  add 
phosphate  of  soda,  and  heat ;  collect  the  precipitate,  wash  it  superficially,  dissolve  in 
H J  and  precipitate  tho  FjO^  by  metms  of  inaguesia  mixture.  The  filtrate  is  made 
ighUy  acid  with  nitric  acid,  when  molybdic  acid  at  once  separates,  is  collected  on  a 
filter,  washed  and  dried. 

I  will  now  refer,  in  a  few  word?,  to  the  method  recently  proposed  by  Finkcnor, 
alluded  t^  above  (BerL  Ber.  13,  1878).  I  became  acquainted  with  it  only  after  I  had 
practically  completed  my  investigation  ns  detailed  in  this  paper. 

Finkcner  states  that  tho  yellow  precipitate  can  readily  be  obtained  of  constant 
composition,  provided  there  is  always  a  sufficient  quantity  of  frte  nitric  acid,  that  at 
l6ut  one  third  of  the  total  M0O3  taken  remains  in  solution  after  precipitation  of  tho 
photphoric  acid,  and  that  100  c.o  of  the  liquid  contains  no  less  than  25  grm.  NH|  KOj. 
He  washes  with  a  20  per  cent,  solution  of  i^H*  NO3  slightly  acid  with  HNO3,  then  with 
A  little  water  removes  the  precipitate,  partly  by  washing,  partly  by  dissolving  in  ammonia 
|[|ritb  a  porcelain  basin,  concentrates,  adds  HNO^  evaporates  and  by  careful  heating  drives 
toff  the  nitrale  of  ammonia.  The  residue  ihus  obtained  contains  3.794  per  cent.  Pj  0^ 
(1  Pj 04=2e-36  parts  residue.) 

To  this  is  to  be  remarked  that  his  precautions  for  obtiuning  a  precipitate  of  constant 
■eompofliton  arc  quite  superfiuous  and  clumsy.  For  although  there  is  no  doubt  that 
Jbitrato  of  ammonia  gieatly  increases  the  delicacy  of  the  mDl3bdic  reaction,  it  evidently 
prodaccs  separation  of  molybdic  acid  or  of  a  molybdato  of  ammonia.  For  according  to 
EicbterB  (Dingl.  Polyt.  Jourii.,  Vol.  199,  p.  183)  the  precipitates  produced  in  liquids 
OOBtAining  much  NH4  KO3  dijfer  from  those  obtained  under  ordinary  circumstances  h^ 
terir  grtHiter  hulJi  and  (heir  U^hler  coiour.  Furthermore,  on  heating  the  residue  to  get 
■id  of  the  nitrate  of  ammonia,  reduction  of  the  molybdic  acid  always  takes  place,  and  1 
iibt»incd  whenever  1  followed  Fiukoner's  instructions,  a  residue  dissolving  in  NJJj  with 
A  dark  blue  colour,  showing  the  presence  of  molybdic  oxyde.  1 
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REVIEWS. 

_^  PRACTICAL  CHEMtSTKY  * 

This  h  an  extremely  useful  handbook,  contaiuiog  a  large  amount  of  carefully 
collected  and  well  arranged  information  on  the  analysis  of  the  principal  articlee  of  diet 
in  daily  use,  and  the  detection  and  estimation  of  organic  and  inorganic  poisons.  The 
author  has,  of  course,  drawn  largely  from  the  published  works  of  others,  hut  ho  haa 
followed,  or  wc  might  almoat  say>  set  an  example  which  might  well  be  used  more 
generally,  by  gi\^ng  at  the  end  of  each  chapter  a  list  of  the  works  consulted  and  from 
which  the  information  has  been  partly  drawn.  By  this  meana  he  affords  a  Taluablo 
opportunity  for  estimating  the  importance  to  be  attached  lo  those  determinations  or 
statements  which  appear  to  differ  to  any  extent  from  those  ordinarily  accepted, 

A  very  small  amount  of  space  is  devoted  to  the  ordinary  laboratory  manipulations, 
and  this  is  certainly  an  advantage,  for  it  is  monotonous  to  read  in  handbook  after  hand- 
book full  instructions  for  carrying  out  processes  which  are  supposed  to  hare  been  learnt 
even  hy  a  junior  student  in  a  laboratory. 

In  the  classification  of  the  starches  and  diroctions  for  the  microscopical  examinatioii, 
the  author  has  followed  closely  the  instructions  laid  down  in  Muler^s  Organic  Materia 
Msdiea.  The  chapter  on  sugar  is  well  and  carefully  written,  and  is  one  of  the  first  cases 
in  which  we  have  seen  the  polariscopic  estimation  of  sugar  hy  the  more  recent  optical 
method  fully  and  accurately  described. 

In  reference  to  wheat,  bread  and  flour  all  the  most  recent  researches  are  referred  to, 
and  the  only  thing  we  can  see  to  regret  is,  that  a  method  proposed  hy  Wauklyn  for  the 
determination  of  gluten  by  means  of  alkaline  aod  permanganate  solution  should  have 
been  referred  to  as  a  faiily  accurate  one,  for,  after  fill,  such  a  pi-ocess  as  this  can  only  by 
any  possibility  yield  a  jsmall  percentage  of  the  total  nitrogen  present. 

As  to  milk  and  butter  the  author  has  availed  himself  freely  of  all  recent  papers 
thul  have  been  written  on  the  subjects,  and  tho  chapters  contain  a  very  complete  oom- 
pcndiura  of  nearly  all  that  is  now  known  on  the  matter. 

Tea,  coffee  and  cocoa  are  treated  very  fully;  and  thtre  are,  pfrhaps,  a  larger  number 
of  original  analyses  than  are  to  be  found  la  any  other  book  of  the  same  class. 

The  chapters  on  alcohols,  wines  and  beers  are  complete,  and  contain  not  only  the 
necessary  instructions  for  their  ordinary  analysis,  but  also  the  tables  of  original  gravities; 
and  in  the  case  of  wines,  a  reprint  of  Gautier's  tables  for  the  detection  of  the  colouring 
matters  which  have  been  added. 

The  latter  half  of  the  book  is  devoted  entirely  to  the  detection  and  estimation  of 
poisons,  and  a  good  deal  of  care  has  evidently  been  taken  to  arrange  this  matter  in  such  a 
systematic  and  consecutive  form  that  it  should  be  handy  for  reference.  We  think  the  author 
has  been  very  successful  in  his  attempts  in  this  direction,  and  all  those  who  are  occasionally 
troubled  with  difficult  and    tedious  examiuaiiona  for  poisons  will  find  the  book  of  value. 


THE  LOCAL  GOVEENMENT  BOARD  REPORT. 

The  seventh  report  recently  issued  devotes  about  five  pages  to  the  work  done  by  public 

analysts  under  the  Salo  of  Food  Act,  and  these  contain  a  good  deal  that  is  interesting  to 

analysts  generally.     During  the  year  endiu??  March,  1878»  to  which  the  report  refers,  27 

•  A  Manual  of  Praetical  ChcthUby.      Tht  AiAAtyMi  of  Fwii  and  the  LtUctum  of  I\twfu,      By  A. 
Wynlcr  Bl)tb»  M.R.C.S.,  FX.S.    C.  Griffin  &  Co.,  1870. 
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additional  appoiotmentd  of  arialjBts  were  mado,  and  up  to  that  time  the  appointments  then 
eijflting  were  as  follows  : — Counties,  42 ;  boroughs,  72  j  distiict  boards  and  vestries  in  the 
metropolis,  39;  total,  153,  The  Board  have  recently  addressed  communicatioTis  to  all 
authorities  who  had  not  appointed  analysts,  and  they  uote  with  satisfaction  that  many  of 
those  have  since  complied,  or  are  complying,  with  the  provisions  of  the  Act.  The  Board 
point  out  as  noteworthy  that,  *'in  several  English  counties,  and  in  the  great<;r  part  of 
Wales,  no  analyses  whatever  have  been  made,  and  the  counties  of  Buckingham,  Essex, 
Kent,  Oxford  and  Suffolk  have,  together,  only  furnished  30  samples."  This  is  precisely  the 
lame  information,  and  is  conveyed  in  almost  the  same  words  that  we  used  when  wedrew  the 
attention  of  the  public  to  the  matter  in  the  early  part  of  1877,  and  again  in  1878,  and 
the  same  remark  will  have  to  be  made  year  after  year  until  compliance  with  the  Act  is 
made  compulsory.  It  is  scarcely  likely  that  a  number  of  men  interested  in  commerce — 
many  of  them  in  retail  commerce — will,  themselves,  put  a  penal  Act  of  this  kind  in 
motion.  The  tabulated  statement  of  the  description  and  number  of  samples  analysed 
daring  the  year  is  fairly  concordant  with  that  we  have  already  published,  allowing  for 
the  fact  that  there  is  three  months  difference  between  the  dates  of  the  commencement 
and  close  of  the  two  tables.  The  remurkable  fact  again  comes  to  the  front  that  drugs 
are  considerably  more  adulterated  than  the  average  of  all  other  samples,  and  that,  in 
fact,  if  we  exclude  spirits,  the  adulteration  of  drugs  is  25  per  cent,  of  that  of  all  other 
samples  taken  together.  This  doca  not  seem  a  very  creditable  state  of  things  for  chemists 
d  druggists,  and  we  can  scarcely  wonder  that  the  opinion  of  the  Board  should  be  ex- 
ressed  in  such  terms  as  the  following  : — "  We  regret  that  a  larger  number  of  samples  of 
4nig3  have  not  been  submitted  to  analysis ;  it  is  obvious  that  the  use  of  adulterated 
drags  may  defeat  the  intentions  of  the  }>hysician,  and  that  the  consequences  may  be 
exceedingly  serious.  Of  the  samples  examined,  more  than  one-fifth  are  reported  against, 
and  some  of  them  were  far  below  the  standard  of  the  British  Pharmacopoca.  There  was 
one  case  in  wliich  suspicion  was  aroust^d  by  the  death  of  two  dogs,  to  which  medicine 
bought  as  jalap  had  been  administered,  and  an  analysis  showed  that  two-thirds  of  the  so- 
called  jalnp  consisted  of  strychnine."  It  is  worth  while  to  note  that  the  number  of  samplcB 
of  drugs  examined,  which  the  Board  regret  as  insufficient,  was  larger  than  tho  number  of 
aamplee  of  spirits  other  than  gin ,  nearly  as  large  as  the  number  of  samples  of  beer,  and 
about  80  per  cent  of  the  number  of  samples  of  flour,  so  that  on  the  whole  it  appears  that 
drugs  were  fairly  looked  into. 

As  to  the  dilution  of  spirits,  the  Board  state  they  are  aware  that  dissatigfaction  has 
arisen  as  to  the  working  of  tho  Act,  and  that  they  have  received  petitions  on  the  subject, 
bat  they  sum  up  the  matter  by  saying  **  it  does  not  appear  to  us  that  any  alteration  of  the  law 
ia  ncoc&sary  to  meet  this  case ;  there  is  no  reason  why  a  publican  should  not  sell  a  mixture 
of  gin  and  water,  provided  that  he  does  not  sell  the  mixture  as  gin,  tchtch  it  certainly  is  mV* 

The  totiil  number  of  samples  included  in  the  roturns  for  the  year  is  14,706,  of 
hrhich  2,826,  or  19-2  per  cent<  were  adulterated. 

I  The  results  of  the  examination  of  tea  in  bond  show  that  out  of  662  samples  one  chest 
was  destroyed  as  unfit  for  food,  7  samples,  representing  1,578  packages,  were  still 
under  detention,  and 3C  samples,  representing  10,491  package  s,  were  allowed  to  bo  exported, 
il#*,  w©  presume  they  were  considered  too  bad  for  consumption  by  civilized  Englishmen, 
and  so  were  sent  out  to  the  barbarians.  Mr,  J.  B.  Kecne,  the  analyst  concludes  his  report 
by  saying  that  with  one  exception,  tho  whole  of  the  tuua  that  were  detuiued  were  irooi 
pkiiia,  ajid  the  chii^f  objection  was  the  puscnco  of  exhausted  leaver. 
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CORRESP  0  NDENCE. 


[The  Editon  are  cot  reiponsible  for  the  opinioni  of  tbeir  Correspondeati.'] 

CANE   SUGAR    IN    MILK. 

To  THE  Editoe  op  **  Thb  Analtbt.  " 

BiR» — In  the  current  number  of  Thb  Asaltst  Mr.  J»  E.  Collina  has  given  an  interesting  account  of 

a  cast)  of  adulteration  of  milk  with'  cane  sugar.     I  ask  him,  in  the  intereitft  of  all  puHlic  luialysta,  to 

publish  full  details  of  hi*  mothodi  of  analysis,  for  I  confess  that  I  am  puzzled  by  Mr.  CuUtna*  figuret,  and 

do  not  see  bow  he  has  made  out  that  the  milk  he  speaks  of  wa^  adulterated  wilh  20  per  cent  of  a  lolutioa 

^_     of  cans  sugar  haTing  the  same  specific  gravity  as  ordimiry  milk. 

^H  A  solution  of  ctne  sugar  of  the  speciflc  gravity  of  ordinary  milk  (i>.,  I -030)  contains  7  44   per  cen^, 

^"    ngar  (7*66  gramroea  in  100  cc).    If  a  milk  containing  3  2  per  cent,  fat,  93  per  cent,  solids  not  fat,  and 

12^  per  cent,   total  solids,   were  mixed   with  a  soltition  of  cane  sugar  of  specific  grafity  1  030,  in  the 

proportion  of  8(;  gallons  of  milk  to  20  gallons  of  the  sugar  solutioa,  we  should  get  the  following  6gnres, 

which  I  compare  with  Mr.  CoUinj'  milk, 

^^m  Sugared  milk.  ^Ir.  Collins'  milk. 

^m  Fat    ... 2-40        300 

^H  Solids  not  fat 9  03        9  37 

^M  TuUl  solids ,..         „,       11-43        12-37 

^F  Mf'  Collins'  figures  lead  to  the  following  composition  of  the  original  milk,  on  the  aisuuiption  that  SO 

I  gallons  of  milk  were  mixed  with  20  gallons  frolutiou  of  cane  sugar  : — 

1  Fat       .„        ...        ,..        3-75 

^^  BoHdtnotfat 7-S4 

B  Total  solids       n%S9 

^^  It  appears  to  in e  that  the  sophistiration  of  milk  with  a  solution  of  caue  sugar  presents  considcrah' 

difiieulties:  the  uie  of  a  solution  of  the  density  of  milk  would  materially  diininish  the  amount  of  total  soUdi 

in  ihe  milk;  whilst  the  use  of  a  solution  of  sugar  cont«tning  the  game  percenUige  of  solidn  as  milk  would 

materially  raise  the  specific  griLVity  of  this  ilciid.     It  is  difficult  to  reconcile  Mr.  CollinV  analysis  with  hit 

I  conclusions.     I  aUo  demur  entirely  to  his  statement  that  the  whey  of  a   milk  sophisticated  with  syrup  may 

be  easily  tested  for  cane  sugar  by  dividing  a  me:ifurcd  quantity  into  two  parts,  inTerliog  the  sugar  in  one 

balf  by  sulphuric  acid,  and  titrating  both  with  Fehlin;^*s  solution.     Fehlin^  has  stated  (Ann.  Pharm.  101, 

79)  that  it  is  impossible  to  estimate  milk  sugar  accurately  by  hi:»  sotutlou  without  first  uonvertiDg  the 

lactiDi  into  dextrose,  and  the  widely  diiseropant  t^tatement^  published  respectiag  the  quantity  of  copper  that 

I  a  molecule  of  milk  sugar  reduces  bear  out  this  statement.     Doubtless  Mr.  Collins  has  better  evidence  to 

advance  than  thst  already  published  of  the  pophi»tic:i(  ion  of  the  milk  in  question,  but  ha  will  lerTe  ihe 

I  intercsta  of  public  analysts  by  publishing  that  evidence. 

^K  Youn>,  &c , 

^^    Guy's  Hospital,  Jmmr^  \Bth,  1879.  THOS.  STEVENSO:* 

^1  som^ 
■  tion, 
^     thro 
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ALUM    i:X   FLOUR. 
To  the  Fditok  of  **  Thb  Awaltst." 

Sib, — So  much  hus  been  written  about  the  detection  of  alum  in  flour,  by  the  logwood  test,  that  I  feci 
somewhat  reluctant  to  add  to  the  hulk  of  mat  tor.  When  I  tried  the  value  of  the  test  for  my  own  odifiea- 
tion,  I  osirried  out  some  experiments,  which  at  the  time,  I  thought  scarce  worth  recording.  As  the  results 
throw  some  additional  light  upon  the  risk  of  failure  in  the  use  of  the  logwood  test  fur  alum  in  Hour,  and 
Ihe  reason  of  tuch  failure  is  not  e.\actly  rendered  apparent,  I  will  ask  space  to  make  tha  following 
obseTvotions, 

One  would  have  thought  that  since  the  publication  of  the  nolC|  "  On  the  Detection  of  Alum  in 
Flour,"  by  Mr,  Carter  Botl,  in  the  Aiiahjut*  (which  seems  to  be  ignored  by  recent  observers)  no  more 
would  be  heard  of  the  fullauioua  ehar.ieter  of  the  li^tgwood  test. 

Under  the  impression  that  the  baking  of  the  bread  rendered  the  alumina  insoluble,  and  that  this  was 
necessary  to  ensure  the  succesi  of  the  teat,  I  took  some  flour  purposdy  alumniscJ,  and  moistened  it  wilh 
baryta  water,  and,  on  adding  au  wmmoniacal  solution  of  logwood^  obtained  no  indication  of  alum. 
I  afterwards  tried  lime  water,  a  solution  of  chloride  of  barium,  and  chloride  of  calcium  with  similar  results 
hut  on  mixing  the  alumnised  Qour  wilh  water  (by  mistake),  and  then  adding  baryta  wator,  the  logwood 
solution  alone,  or  the  ammoniacot  solution  produced  the  blue  colour.  I  subsequently  found  that  the 
addition  of  the  chemical  compounds  enumerated  did  not  interfere  with  thf>  production  of  the  bltic  colour,  which 
wasprodaced  when  the  flour  was  raoisttMied  with  water.  Tbe  results  obtained,  were,  however,  not  olways  the 
same,  and  I  noticed  that  the  (^.trongcr  the  alcoholic  lolu'ion  of  logwood  was,  the  more  risk  of  failure,  and 
when  ttbsolnto  alcohol  was  employed,  eron  if  the  flour  hi  I  bccu  mixed  into  a  stiff  piste  with  water,  to 

•  \  ol.  ly  p.  28, 


■ 
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blue  colour  appeared.  I  found  that  this  waa  due  to  the  iuBol ability  of  alum  in  alcohol,  hence  the  failuni 
of  the  eipcrinUfDt.  I  then  tried  au  aqueous  solution  of  logwood,  and  noticed  tijnt  it  wot  infinitely 
preferable  to  the  alcoholic  aolutioa  for  detecting  alum  in  foyr^  and  it  has  never  failed  to  indicate  the 
of  ilum  throughout  tn)*  experience.  I  take  a  9maU  quantity  of  flour  and  rub  it  up  well  in  a  gloaa 
with  a  dilute  aquL'ous  gulution  of  logwood,  to  which  a  few  drop^  of  carbonate  of  atnmonia  soluttou  harft 
added.  The  solution  of  logwood  aliould  only  bfl  slightly  darker  in  colour  than  a  saturated  solution  of 
rbronate  of  poUsh,  and  it  should  be  added  in  sufficient  quantity  to  convert  the  ilonr  into  a  Tery  Ibiit 

I  am,  &c., 
OhVAWT,  Jnvmrfj  IS/A,  IS79.  J.  W.  THOMAS. 


kTo  THB  Editor  op  "Thu  Analtbt.** 
I, — The  intcTi'st  still  felt  respecting  the  question  of  alum  in  flour  baa,  I  observe,  again  brou^hf  ] 
oct  to  the  surface;    and  I  take  the  opportunity  of  bringing  to  the  notice  of  your  readers  a  matter 
ifbi«h  may  have  some  iiiBuence  on  the  views  of  some  persoua,  who  look  on  tbo  aubject  iu  a  aomewbat 
exag^raUHi  way. 

Twenty* five  or  twenty 'flix  years  ago  the  practice  of  adding  alum  to  f!our  by  the  com  millera  wa« 
very  oommon^  at  least  I  may  aay  it  was  bo  in  thia  district.  Svreral  proscculiuns  were  instituted  in  whioli 
I  «aa  profeti^ionBlly  concerned.  Under  an  old  Act  of  Pdrliamentj  Bearcb,  under  a  Magistrate's  WarranV* 
cau  be  made  by  a  conjtahle,  and  this  authority  was  exercised  In  Eome  of  the  cafici  I  ttlludQ  to.  It  waft 
I Iben  di»covored  that  tboie  who  practised  this  art,  had  special  mnchinery  for  doing  it,  namely,  u  kind  of 
died  in  the  top  part  of  the  building,  whiob  ground  the  ulum  at  m  certain  rate,  and  diatributed  tt  by 
df  cpoati  or  conductors  Into  the  hopper  or  other  receptacle  of  the  wheat,  and  waa  ground  with  it 
the  atOQea.  Thia  method^  I  apprehend,  is  still  parsued  whenever  the  adulteration  is  practised  by  the 
iill«r.  The  idea  that  the  alum  could  be  distributed  with  £uflicieat  regularity  by  the  hand  of  a 
)rkman  iu  a  largo  mill  Is  untenabk.  Another  erroneous  notion  that  nppear$i  to  have  lukeo  possesaion  of 
fi]«  mtnda,  is  that  small  doses  of  $  or  4  grains  of  alum  to  a  pound  of  Hour  would  bo  of  any  use,  or  that 
wiiuld  bo  worth  anybody's  trouble  putting  such  siuali  quantities  in.  Judging  frum  what  now  and  then 
sppears  in  print  there  is  a  deal  to  unlearn  ou  this  subject, 

F.  M.  RIMMINGTON, 
Bauti»fours  Junttary  lilk,  1379. 


AI^'ALYSTS'  EEPORTS, 

le  County  Analyst  (Mr.  J.  H.  Collins)  having  reported  to  the  Cornwall  Epiphany  Sessions  that  no 

»  had  been  aubroilted  to  him  for  annlyfiis,  owing  to  sevtrnl  recent  cases  ht'iug  dijimiiised  ou  technical 

|;rodnda„  the  Chairman  said  tb^  Court  wnubl  have  to  take  this  matter  into  couBideratiun.     The  magitttrates 

who  dismissed  the  cases  in  que*lit)n  only  upheld,  as  they  ^'ere  bound  to  do,  the  decision  of  a  superior 

CouK.     The  recent  decision  of  Lord  Chief  Justice  Cuckburn  had  virtually  annulled  the  Act, 

The  publie  analyst  for  the  County  of  Burbaui  (31  r.  A.  J.  M.  Edger  of  Newcastle)  reports  that  ha  baa 

inalysed  106  samples  of  food  and  drugs  during  the  quarttsr  ending  December  Glst^  1878»  viz  : — 67  of  mill 

Jd  uf  bulleT»  8  of  lard,  2  of  oatmeal,  2  of  cheeeej  2  of  flour,  3  of  pepper,  1  of  vinegar,  1   of  sago,  7  < 

ol  tartar— and  found  20  to  be  adtiltcruli-d  and  9  of  inferior  quulity.    The  adulterated  aiticles  were — 

lilk,  with  amoynts  of  added  water  Taryin™;  from  5  to  ^'i  per  cent, ;  2  of  tiutttr,  one  being  composed 

'  of  fut  other  tbao  butter,  and  I  having  an  ciceesive  quantity  of  water;    I   of  lard^  with  8-63.  per 

'mater;  1  of  oatmeal,  with  15  per  cent,  of  barley  ;  7  of  cream  of  tartar,  with  sulphate  of  barytea, 

ica,  bicarboData  of  soda,  and  exccssiTe  quantitica  of  tartrate  of  lime. 

"Pjioop  Spirit."--**  Proof  Spirit "  was  so  called  because  in  the  pre-icitntiflc  age  it  was  customary 

ry  duty  on  spirits  by  a  rough  and  ready  process,  called  the  proof,  and  conducted  as  follows : — A  »maU 

4lff  gunpowcler  was  wetted  with  ihe  spirit  to  bo  tested,  and  the  wet  spirit  was  then  set  alight.     If  tbo 

was  atroug  the  gunpowder  became  ignited  and  flashed  off  very  soon  after  the  spirit  was  lighted ;  hut 

apirit  was  weak,  the  water  kit  bebirid  it  as  it  luincd  oil'  wett«d  tbo  guuponiier  m  that  it  did  not 

IfSplode.     A  careful  investigation  of  the  true  constitution  of  ttte  spirit   showed  that  tbo  weakest  spirit 

t'ttpabk  of  igniting  the  powder  had  tbe  followiug  composition  by  weight  :^4ilcohol,  49'24 ;  waterj  60*76  ; 

^■pcelflc  grsvity^  920.     This  is  known  as  proof  spirit, 

Thh  9khM  OF  Food  Act.— At  the  Quarter  Sessions  held  at  Lancaster  on  the  30th   December,  the 

Chairmsn  referred' to  the  fact  that  in  several  casts  of  udulterution  magistrates  had  declined  to  convict  under 

Iba  Food  and  Drugs'  Act,  on  tbo  ground  that  they  did  not  consider  the  sale  to  a  puliee  supcriutcndeiit  was 

la  the  prejudice  of  the  purchaser ;  and,  after  drawing  attention  to  an  opinion  recently  expressed  by  the 

^_^Loc4il  Government  Board  upon  the  subject^  said  he  had  no  doubt  the  Act  would  be  sot  right  in  the  next 

^BK»ion,  and  tn  the  meuntiruti  he  hoped  thut  magi^trntca  would  convict  in  all  luch  casea  proved  before  Ibcm 

^^uor,  if  ihey  did  not.  guilty  persons  would  escape,  and  the  public  would  be  imposed  upon.     Mr,  Fdl  alluded 

^^bb  the  dttllcultiefi  ofltu  experienced  by  magietrates  iu  dealing  with  cases  of  selling  adulterated  spirits,  and 

^^ft(<  pToy»n««^l— «•  That  in  any  Act  which  may  be  brought  into  Parliament  in  the  next  sc^fcion  to  umt-nd  tbe 

^Klale  <     '^  Hd  Drugs'  Act,  this  Courtis  of  opinion  that  the  standard  of  spirits  should  be  actually 

^pd»6j]  a  copy  of  ibi*  resolution  be  transmitted  to  the  Secretary  of  State."     Mr.fe\.'ix^\^,'V»..V*^ 

^KwMn.i.      ^i,„  ,1^0  motion  was  carried. 
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LAW     REPORTS. 

AnuLTERATED  MiLK,— ThoTOHs  Robinsott,  dairyman,  was  summoned  for  selling  adalterated  milk. 
Mr,  E.  Bell  defended.  Mr.  Snpt.  Marlcy  stated  that  on  the  2tst  December  hut  he  went  to  the  Union 
Workhouse,  where  Mr.  Hobinion's  serring-mun  supplied  milk.  Witneaa  purchased  &  pint  of  milk  from 
the  inon,  the  milk  was  quite  wann  when  he  obtained  it,  which  was  some  time  after  it  had  been  taken  from 
the  cow.  The  analyst's  certificate  woa  produced,  and  showed  that  the  milk  waa  adulterated  by  the 
addition  of  at  leiuit  8  per  cent,  of  water.  Mr.  Beil  stated  that  the  milk  in  qneation  was  obt^Lin&d  br  defendant 
from  the  Cleveland.  Dairy  Company.  The  Chairman  explained  from  what  occurred  prerioosly,  they 
were  of  opinion  that  the  Cleveland  Company  respectably  conducted  their  business.  Mr.  Bell,  in  asking; 
the  Bench  to  deal  leniently  with  tbe  defendant,  said  that  he  had  had  the  contract  for  the  Workhouie  for 
the  lost  twelve  or  thirteen  years,  and  had  never  bad  the  slightest  fault  found  with  him,  and  the  milk 
oomplained  of  was  not  his  own.  The  Bench,  having  regard  to  the  position  defendant  occupied  aa  a 
whoieaole  dealer,  fined  him  4O9.  and  8s.  6d.  costs. 

At  Westminster,  J.  Foy,  butterman  and  chceieinongerj  of  30,  Begency  Street,  Westminster, 
was  summoned  under  38  and  .19  Vic,  cap.  63,  sec.  f^,  for  selling  an  article  not  ot  the  nature^  substance, 
and  quality  demanded  by  the  purchaser.  Mr.  Warrington  Bogers  prosecuted  on  behalf  of  the  Westminster 
District  Board  of  Works;  Mr.  St.  John  Wontner  defended.  Thomas  Lightfoot,  the  iufpector  of  the 
Board,  deposed  that  on  the  I6th  Dec.  he  purchiuicd  at  the  shop  of  the  defendant  half  a  pound  of  butter, 
paying  Sd.  for  it.  He  told  Ihc  woman  who  strvtd  him  that  it  was  for  the  purpose  of  analysis  and  otTered 
her  part  of  it.  She  then  called  his  attention  to  a  printed  notice  on  the  paper — '^This  compound  is  sold  as 
imported,  and  declared  according  to  the  Act,  section  B."  He  then  asked  if  they  had  any  '*pure  butter," 
nod  the  woman  said  "  No,"  but  there  was  a  placard  iu  the  window  which  set  forth  thai  "  new  graas  butter 
was  now  on  sale."  He  left  the  shop  and  submitted  the  sample  for  analysis.  Tbe  analysis  of  Dr.  Dupr6, 
of  Westminster  Hospital,  was  then  pat  in,  and  ran  thus: — ^*  Only  slightly  flavoured  with  butter,  and 
ooosifta  almost  entirely  of  fat  other  than  butter  fut,  probably  beef  or  mutlou  fat."  It  was  not  injurious  to 
health.  Id  answer  to  further  questions,  witness  faid  that  on  the  sfime  day  he  purchased  nine  samplea  it 
the  same  priae  and  seven  of  thorn  were  genuine.  Mr.  Wontuer  submitted  that  tbe  defendant  clearly  dime 
within  the  exemption  of  thti  8th  section,  which  enacted  that  no  person  should  bo  guilty  of  any  ofi'eDCO 
under  the  Act  if  at  the  time  of  the  delivery  of  the  article  be  should  supply  to  the  purchaser  a  notice, 
written  or  printed,  to  the  effect  that  the  article  was  a  mixture.  In  this  case  the  dcfendiint  had  done  so. 
The  importutioQ  of  butter  into  this  country  was  very'  great,  and  some  persons  preferred  a  mi^iture  to  pure 
butter.  The  words  of  the  siction  enacted  that  the  giving  of  the  labtl  hhould  protect  the  seller  where  the 
mixture  was  not  injurious  to  health,  or  there  was  no  intention  to  fraudulently  increase  the  weight,  bulk, 
Of  measure,  fie  cited  the  ease  of  "  Pope,  appellant,  and  Turk,  re^potdent"  (43  Law  Jourualt  Common 
Fleas,  Magistrates'  case,  p.  129),  May  28,  1874.  The  jaeticcs  of  Bedford  had  disroiBsed  a  summons  for 
telling  adulti^rated  mustard,  and  the  complaining  person  asked  fur  tbe  opinion  of  the  Court  above.  It  was 
stated  in  the  case  that  at  the  time  the  respondent  delivered  the  mufitard  to  the  appellant  he  said  '*  I  do  not 
sell  you  this  as  pure  mustard,^'  and  at  the  same  lime  called  attcutiuu  to  the  label  oo  the  0  Ulster, 
**  Warranted  free  from  injurious  admixtures,  but  not  sold  os  pure  mustard/'  On  analysis  the  mustard  was 
found  to  he  mixed  with  wheat^n  dour  aud  tumeric.  The  justices  were  divided  in  opinion  as  to  the  words 
of  the  3rd  section  of  35  and  30  Vic,  cap.  74,  *'  and  who  shall  n- 1  declare  such  atlroiiture  to  any  purchaser 
thereof,'*  one  being  of  opinion  that  sufficient  notice  had  been  given,  and  the  other  that  the  seller  should 
declare  what  the  actual  admiituro  was— »>.,  set  out  the  oomponeut  parts.  That  was  the  issue  before  Lord 
Coleridge,  Mr.  Justice  Brett,  and  Mr.  Justice  Grove.  They  were  undivided  in  their  opinion  that  the 
Bclller  was  entitled  to  their  judgment  on  the  ground  that  he  did  declare  to  the  purchaser  that  the  mustard 
was  mixed  with  some  other  ingredient,  and,  evfin  had  he  not,  he  could  not  come  within  the  2nd  section 
(which  he  must  to  incur  the  penalty),  hecouso  if  the  admixture  was  such  as  to  make  it  an  adulterated 
article  within  the  meaning  of  the  3rd  section,  still  he  did  not  sell  it  as  an  unadulterated  article.  He  was  not, 
thereforct  within  either  section.  The  next  case  to  support  of  bis  argument  was  not  ''  reported/'  but 
appeared  in  The  Tinifa  of  June  8,  1876.  This  was  also  in  the  Common  Plcns*  ("  Gibson  v.  Lcapnr.") 
It  was  a'*  case  stated"  by  tho  Justices  of  Spalding,  under  35  and  3d  Vic,  cap.  74,  sections  2  and  3. 
Appellant  wss  a  grocer  at  Spalding,  end  sold  a  quarter  of  pound  of  Epps'  cocoa  without  making  any  verb^ 
statement  as  to  \U  contents^  but  on  the  face  of  the  packet  were  tho  words,  •♦Prepared  cocoa; 
ingredients  see  the  other  side,"  and  on  the  **  other  side "  was  a  notification  to  the  effect  that  it 
necessary,  to  make  the  oil  in  the  cocoa  soluble  and  easy  of  dige^tiou,  to  cumbine  with  it  arrowroot  and 
sugar,  and  such  were  the  component  parts  of  the  packet.  On  analysis  this  was  found  to  be  substantially 
coirect,  but  the  Justices  convicted  the  appellant.  Tho  Court  quashed  the  conviction,  holding  that 
assuming  the  cocoa  to  be  adulterated,  it  had  not  been  sold  as  unadulterated.  The  mere  handing  of  the 
packet  did  not  constitute  a  complete  sale,  because  it  was  open  to  tho  purchfiser  to  reject  it  if  it  did  not 
cnrrespond  with  what  he  bad  asked  for.  Therefore,  whether  it  was  true  or  not  that  a  mixture  wu 
oecewaTy  to  make  cocoa  edible,  this  article  could  not  be  said  to  have  been  sold  as  "  unadulterated."  Now^ 
in  thepreaeni  cs^e,  the  inspector  could  hsve  rejected  tho  article  if  he  thought  fit.      Mr.  Wontner  then, 
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bATing  referred  to  the  rexed  qtiestion  now  p«ndin9  in  the  tnperior  Goorts  aa  to  the '^prejadloeortbe 
irchoscr/^  Sir  James  fn^ham  having;  held  that  the  inspector  was  not  a  ^ma /T^  *' purchnser/'  contended 
i&t  the  word  "  compound"  on  Ibis  pnckct  of  butter  wa9  synonymous  with  ''mixture/'  and  sigTiified  somolhing 
iting  of  Tarious  ingredients  neeesstiTy  to  make  the  whole.  The  inspector  would  certainly  have  b<?en 
fudiccd  had  he  got  pure  butter,  for  then  he  would  have  received  an  article  he  did  not  expect  to  get,  for  be 
rent  with  the  intention  of  not  purchasing  a  genuine  article.  Then,  ag-ain,  this  was  an  imported  article  and 
>M  by  the  defendant  as  bought,  to  that  it  was  not  like  a  caFC  where  a  man  addf'd  to  the  bulk  and  adulterated 
The  dc'cndont  hnd  rot  the  chnncfi  of  proceeding  against  the  person  who  sold  it  him,  ns  the  purchase  bad 
:en  made  at  an  open  market.  I^fr.  Wontner  contended,  in  fine,  no  offence  had  been  coraniilted  under  th«' 
Let,  and  the  defendant  was  exempt  under  the  8ih  section.  Mr,  Wooirych,  having  recapitulated  the  facts 
id  the  heads  of  the  dpfenee,  referred  to  the  words,  to  the  "  prcjuiliro  of  the  purchaser."  In  his  opinion, 
the  objection  was  unfounded,  and  the  inspector,  purcbaning  an  article  uniler  the  provisions  in  section  13, 
prejudiced  within  the  meaning  of  section  6,  to  whatever  purposes  he  may  have  intended  to  npply  the 
ticle ;  thai  he  obtained  an  inferior  commodity*  hating  paid  the  price  of  »  genuine  article;  that  the 
feiifc  contemplated  by  the  6tb  section  was  complete  on  the  deli^-ery  of  the  impure  article  to  the  purchaser 
td  that  the  prejudice  described  followed  as  a  legal  consequence.  That  appeared  to  him  to  result  from  thr 
^mbined  operntioni  of  the  scteral  sections  referred  to,  and  any  other  combination  would  defeat  the] 
rurisions  of  the  Art.  He  Bhould  act  upon  that  opinion  until,  if  erroneous,  it  should  be  corrected  by  tl 
rcision  of  a  superior  Court.  With  regard  to  ihe  effect  of  the  printed  nr»tico  os  a  defence,  he  was 
nnion,  even  ajsuming  the  notice  to  be,  in  point  of  form,  in  accordance  with  the  section,  the  facti  did  not 
ing  the  case  within  the  exception  relied  on.  That  only  constituted  a  defence  and  eionerated  the  seller  in 
le  COM  of  tn  ftrticle  miiced  with  a  matter  or  ingredient  not  intended  fraudulently  to  increaae  its  weight, 
dk,  or  iBeatiire,  The  facts  here,  in  hiD  opinion,  showed  that  the  mixture  was  intended  to  produce  the 
frnodulent  increase  described  in  the  section.  Thut  being  so,  the  notice  would  confer  no  protection,  and  it 
Mmc  therefore,  unnecessary  to  inquire  whethipr  the  notice  was  in  point  of  form  a  good  one,  on  which  the 
aestion  might  be  raised  whether  the  term  "compound"  (a  word  used  in  other  parte  of  the  Act)  was 
juiralcnt  to  the  word  "niisturo,*'  used  in  this  section.  He  thought  it  became  unnecessary  to  consider  oa 
the  notice  not  hafing  been  brought  to  the  attention  of  the  purchaser  until  after  a  complete  sale  and 
rtivery,  as  required  by  the  enactment ;  also  that  the  facts  of  the  cose  showed  the  fraudolont  intent 
:ril>cd  ;  and  the  grounds  on  which  he  anivtd  at  that  conclusion  were  that  the  officer  saw  i  printed 
that  the  "  hcit  grass  butter"  was  served  in  the  shop;  that,  paying  the  price  of  a  genuine  article,  he 
ipplicd  with  a  commodity  designated  &£  butter,  but  having  little  or  none  of  that  article  in  its  com* 
ion,  and  that  for  the  same  price  he  obtained  geuniue  butter  at  other  shops.  On  the  whole  of  tbess 
ho  considered  the  defence  failed,  and  the  defendant  would  be  fined  £3  and  costs,  Mr.  Wontner 
for  a  ''case,'*  vrhich  Mr,  'Wooirych  at  once  granted.— 7 Y/rt<f/t, 

SeLLrsta  AntLTeaATCD  Milk. — Hannah  Dunnan,  milk  seller,  was  summoned  under  the  Food  and 
rugs*  Act  for  selling  Bdoltorat^3d  milk. — Superintendent  Morley  deposed  that  ho  went  to  defendant's  house 
Stnnton  and  saw  her  supplying  milk  from  a  bowl,  lie  asif  ed  defendant  fur  a  pint,  which  he  received,  and 
fidcd  into  three  parts.  The  Certificate  from  Mr,  Edge r,  County  Analyst,  was  produced  from  which  it 
tppeared  that  the  milk  was  adtilteratsd  by  the  addition  of  not  less  than  33  per  cent,  of  water.  Defendant 
denied  selling  *'one  sup*'  of  the  milk  from  which  the  B:>mple&  were  taken.  Supt.  Marley  sjiid  this  was  nntruCi' 
i«  he  obtained  it  in  exactly  the  same  manner,  and  from  the  same  utensil  as  that  from  which  thc^  defendant 
aiipplying  her  customers.  Defendant  also  stated  that  she  told  the  Superintendent  that  the  milk  he  obtained^ 
for  bij  sample  was  intended  for  a  calf.— Supt.  Marlcy  stated  this  remark  had  reference  to  another  can  of 
milk.  The  Chairman,  on  behalf  of  the  Bench,  reminded  the  defendant  that  she  had  previously  had  sereral 
eeeapes,  having  upset  the  cans  of  milk  when  the  ofTlccrs  pot  in  an  appearance,  but  this  did  not 
their  decision.    The  maximum  penalty  was  £20,  but  they  would  this  timo  only  fine  her  £Z  and 
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John  Brflzell,  dairyman,  Lamb  Street,  was  summoned  for  a  similar  oi9cnce.  Supt.  Marlcy  gavo  evidence 

reifieeting  the  purchase  of  milk  from  a  quantity  with  which  customers  were  being  supplied.    Tho  County 

Analyst's  certificate  showed  that  the  milk  was  adulterated  by  lUe  addition  of  not  less  than  17  per  cent,  of 

^Vftter.     DefeodaDt  was  not  present,  and  tho  serrice  of  the  summons  hiring  been  proved,  defendant  iioa 

~  led  10s.  and  costs. 

John  Reed,  of  Middletun  was  summoned  for  a  like  olTencQ.  The  milk  in  this  case  was  adulterated  with  at 
ia»t  16  per  cent,  of  added  water.  Defendant  stated  that  he  was  supplied  wnth  the  milk  hy  Mr,  Robinson^ 
"  California,  and  their  agreement  was  that  the  milk  should  be  pure.  Tho  Chairman  stated  that  perbai 
f.  Robinson  would  compensate  the  defendant  for  the  loss  sustained  owing  to  the  impurity  of  the  milk« 
)pl.  Marlej  explained  that  a  sample  of  Mr.  Robinaon's  milk  was  still  at  the  County  analyst's,  witness 
iviitg  obtained  it  as  soon  as  be  found  the  source  from  which  defendant  had  bis  supply.  Defendant 
tkn^d  and  costs,  and  the  Chainnan  thonght  that  defendant  could  hare  bis  remedy  b^  ^twitw  \si  Mai^ 
'Oeunty  Court. 
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George  Jlanhy,  grocer,  Mclbo  irne,  was  summoaed  for  selling  adalterated  coffee,  contrary  to  the 
ind  Drugs'  Act.  Mr.  Supt.  Wood  purchased  a  quarter  of  a  pound  of  coifee  at  the  defendant's  tbop, 
iDfonned  the  defendant  that  it  was  to  be  analysed,  and  gave  him  piopcr  notice.  The  analyeii  showed  thit 
there  were  82  parts  of  pure  coffoe  and  18  parts  of  chicory.  The  ooffce  wo*  not  labelled.  Tlie  defendaot 
alleged  that  he  did  not  know  that  the  cuffce  was  adulterated.  He  »old  it  as  he  had  bought  it.  He  was 
fined  la.  and  the  costs.  He  was  further  summoned  fur  st:Uing  adulterated  mustard  to  Mr.  Wood  who  bought 
a  quarter  of  a  pound  from  the  defe&dant.  The  analysis  showed  that  tbere  was  87  per  cent 
of  mustard,  with  13  per  cent,  of  wheat  flour  and  a  little  turmeric.  Fined  I^s.  and  costs, — Tbomaa  NichoU, 
grocer,  Barmby  Moor,  was  summoned  for  selling  adulterated  coffee*  Mr.  Wood  bought  a  quarter  of  a 
pound  of  coffee,  and  told  the  defendant  that  it  would  he  analysed.  The  aualyais  showed  that  the  coffee 
contained  two  parts  of  coffee  and  one  of  chicory.  The  defendant  stated  that  he  had  sold  it  at  he  had 
bought  it.  It  was  not  sold  to  him  as  a  mixture.  Fino  Is.  and  costs — Ue  was  further  fumraoned  for 
telling  to  Mr.  Wood  a  quarter  of  a  pound  of  adulterated  mustard.  The  analysiA  shuwed  that  there  were 
70  per  ocnt.  of  mustard,  30  per  cent,  of  wheat  dour,  some  farina,  and  a  littk*  tumeric.  Fine  Is.  and  ooatit 
William  Hoggard,  grocer,  Wilberfoss,  was  summooed  for  selling  to  Mr,  Wood  three  ounces  of  sweet  nitre 
#hioh  was  adulterated.  The  analysis  showed  that  there  was  33  per  cent,  of  water,  and  that  it  was  practically 
of  no  use  ijs  a  modiclno.  The  defendant  said  be  had  sold  it  as  he  had  purchased  it.  He  was  fined  la.  and 
costa. 

Sweet  Ktieb.— Oeorgd  H.  Myers,  druggist  and  grocer,  Welton,  waa  charged  at  the  Weltoa 
Petty  Sessions,  by  Superintendent  Ellerker  with  *eUing  a  certain  drug,  riz.,  sweet  nitre,  which  was  not  of 
the  subitance  and  quality  demanded.  The  Superintendent  i»tated  that  he  visited  defendant's  shop  and 
purchased  3  oz.  of  sweet  nitre.  It  was  divided  into  three  parts — one  sent  to  the  analyst^  000 
detained  by  witness,  und  one  by  duft-ndant,  each  being  sealed.  The  report  of  the  aoalyat  wai  M 
uudcr  : — **  Tho  above  ihould  be  52  degrees  orer  proof,  whereas  it  is  only  16'3|  thus  showiog  the 
presence  of  about  24  per  cent,  of  water  above  the  standard.  It  contuinii  the  proper  per  outage  of 
nitrous  ether,  and  it  ia  not  rendered  usule&s  as  a  medicine  by  bein?  of  great  alcoholic  strength, 
17th  Deo.,  1878.  Jaa.  Baynes/' — Defendant  Raid  he  wn»  quite  ignorant  thattha  sweet  nitre  he  sold  waa 
not  of  the  proper  quality.  It  was  sold  by  him  a&  purchased  from  a  most  respectable  firm  in  Hull. — The 
Chairman  (W,  H.  Broadley,  M.P.)  said  so  far  as  it  was  their  duty  they  were  determined  to  carry  out 
the  Act  that  the  purchasers  should  hare  what  tbey  expected  tbey  were  purchasing.  Fine  and  costs  £1  9b.  6d. 

Adoltekatkd  Whiskey. — A  cise  was  inveati^ted  at  Bridgewater,  lately,  in  which  a  publican  w«a 
obarged  with  selling  adulterated  whisky.  The  case  was  adjourned  from  the  preTJoua  court,  when  Mr. 
Stoddurt,  the  county  analyst,  certified  that  the  sample  was  not  that  of  ordinary  whisky,  but  was  entirely 
nomposfd  of  plain  raw  green  dpirit,  commonly  called  apint*  of  wine,  lowered  by  thirty  [xsr  uenL  of  water. 
For  the  defence  another  cerlilicate  w.is  put  in  from  Mr.  Dugald  Campbell,  London,  stating  that  the  sampl« 
waa  genuine  whisky.  The  case  was  adjourned  in  order  that  the  samples  might  be  analysed  by  the  Crown 
officers  at  Somerset  House. 

Adoltekvted  Milk.— Frederick  fi.  Winn,  a  cowkeeper  of  Manor-street,  Clapham,  was  Bummoned 
for  aelHng  wilk  mixed  with  water,  to  the  prtjudicc  of  the  purchaser,  Mr.  Smith.  Mr.  Corsclliua,  clerk  of 
the  Wandsworth  Board  of  Worki,  who  Qtlt.ndcd  in  iiupport  of  the  sumraunK,  produced  the  certificate  of 
tho  analyst,  stating  that  the  milk  wuij  adulterated  with  18  per  cent,  of  water. — The  inspector  having 
proved  the  purchase  of  the  milk  from  a  boy  in  the  street,  the  defendant  said  he  sent  out  the  milk  in  the 
■ame  state  as  he  received  it.— Mr.  Paget  tincd  him  40a,  with  12s.  Gd.  coats. 

Thb  Naks  but  not  tub  a RTiCLi.— Elizabeth  Crawford,  shop-keeper,  Seaton  Carew,  was  gnmmoned 
for  infringing  the  Food  atid  Drugs  Act. —Mr.  Bell  defended. — A  pound  of  butter  was  purchased  by  the 
polioc*oOicer  from  defendant,  and  a  sample  forwarded  to  the  county  analyst,  Mr.  A.  M.  Edger,  whose 
ob*ervatitm8  on  the  oertificate  were  as  follows .— "  This  does  not  contain  a  particle  of  butter.  It  is  entirely 
composed  of  fats  other  than  buttcr"^Mr.  Bell  admitted  the  offence,  but  slaUd  that  bis  client  purchaasd  it 
from  a  wholesale  merchant,  and  had  not  the  slightest  knowledge  »£  to  ita  c;mpo!>itiun,  otherwise  she  would 
not  have  sold  it.  Dtleudant  had  no  giiaranteo  from  the  merohant.— Defendant  Siiid  that  she  purchased 
38-lb.  of  the  material  as  butter,  at  Is.  2d.  per  pound,  and  produced  h«  r  invoice. — The  Bench  considered 
that  the  invoice  was  a  sufficient  guarantee  that  the  stuff  was  sold  as  butter  by  the  merchant,  and,  therefore, 
dismissed  the  case  against  Mrs.  Crawford;  also  ordering  the  remainder  of  the  grea&e  to  be  impounded. 

The  question  of  employing  Mr.  Coroyns  Leach  as  public  analyst  for  tho  borough  of  Dorchester  was 
diflcuascd  at  the  meeting  of  the  Town  Council  on  Tuesday  list.  It  appeared  that  Mr.  Leach  offered  to 
fulfil  the  duties  for  an  annual  salary  of  £10  and  the  10s,  Gd.  fee  for  each  aoalyftis.  Mr.  George,  of 
Dorchester,  aeked  £20  a  year  and  the  fee.  The  Mayor  and  othsr  members  commented  on  the  advantage 
of  having  a  resident  analyst,  and  were  in  favour  of  the  appointment  of  Mr,  George;  but  ultimately  th« 
matter  was  pof-tpH-ncd.     At  Weymouth  it  ia  proposed  to  appoint  Mr.  Leach, 

A  CuRiotJa  Ikpormatitt  —  A  Chester  grocer,  who  was  summoned  for  adulteration  of  coffee,  got  off 
on  Saturday  before  the  county  mat;istrat««  through  a  curious  inloriuality.    Tho  county  analyst  reported, 
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'Sample  tdnlterated  with  20  per  cent,  of  Teg«table  matter,  which  I  believe  to  be  ohioory/*     The 
ifttrmaii  (the  Rev.  B,  Eichardson)  &iid  it  it  was  soDsenae  for  Mr,  Carter  BcU  to  say  he  could  not  tell  if  the 
added  mattOT  wat  chicory  or  not.    The  coBe  must  be  dismm^.—Ziverpooi  Courwr. 

CBi^omopRTLLs. — There  hare  recently  been  many  prosecatioM  under  the  piorisions  of  the  Sale  of 

Food  Act,  for  eelling  green  peaa  coloured  with  copper,  &c.,  it  being  alleged  that  the  use  of  »nch  colouring 

Qwtter  wae  decidedly  iDJuriouji  t«  the  health  of  the  eonaumer.      Haring  this  fact  in  riew,  M.  Guillomara 

HofiMaor  of   Chemistry,   and  M.  Leoofirt,  manufacturer  of   conserTea,  at  Paris,  were  etruck  with  the 

advantage  of  enbBtituting  "chlorophylle"  (a  vegetable  substance)  for  the  colouring  of  green  peai,  &c- 

and  we  are  pleased  to  say  that  their  eflbrta  in  thii  direction  have  been  quito  succeasfuL      After  many 

eiperiments  these  gentlemen  have  auccceded  in  definitely  fixing  **ehlorophylle"  on  vegetables  by  adding 

il  to  that  which  tbcy  naturally  possess,   thus  preserring  the  green  colour   which   otherwise  would  be 

dettroyed  by  ebullilion — an  op&ration  which  is  necessary  to  msurc  preaervation.      Besides  \U  simplicity 

this  proceu  presents  the  immense  advantage  of  not  introducing  any  iDJurioos  agent  into  the  preserved 

vegetables,  as  the  products  employed  enter  into    oner's  daily  food.      Consumers  may  thus  p^aco  on  tbt 

table,  in  the  middle  of  winter,  iKitliout  fear  of  injury   to  hcakh,  or  extra  expense,  vegetables  admirablel 

graan  and  of  excellent  taato.      The  Acadetnio  da  Sciences  of  Paris  has  reported  moet  favourably  on  the 

-      ywwwaa;    and  vegetables  treated  with  Chlorophy lie  have  been  analysed  by  aeveral  English  chemists  with 

^■kjQatly  favonrabla  results.      Dr.  Saunders,  public  analyst  fnr  the  City,  hiving  examined  samples,  writes: — 

^^VThe  peas  had  a  green  colour  and  a  good  llavour.      They  were  entirely  free  from  copper  or  anything  that 

^Blionld  be  injurious  to  the  health  of  those  u«ing  them  as  an  article  of  food/'     We  consider  the  new  pr 

^^P«f  ootooring  pretervcd  vegetables  a  very  important  one,  a  great  improvement  on  anything  brought  out  be 

'      and  ita  laocesB  is  exceedingly  aatiEfactory,^6)'ra£^. 

h 

^B  Otir  readers  will  feel  raacli  interest  in  the  recent  decision  by  Mr.  Woolrych  at 
j  Westminster,  to  the  effect  that  a  vaguely -worded  printed  slip,  to  the  effect  that  **  this 
compound  is  sold  as  imported  and  declared  according  to  the  Act,  eection  8,"  is  not  suffi- 
cient notice  to  the  purchaser  under  that  section.  A  case  has  been  applied  for,  and  v© 
anxiouBly  await  a  decision  of  the  supreme  court  on  the  point.  It  is  quite  dear  that  the 
ttsso  of  such  fortnulse  lies  in  their  effect  of  blinding  the  public  to  the  true  state  of  the  ca?e, 
and  hence  the  value  to  the  sellera.  The  Act  intended  that  nothing  should  be  sold  in  a 
mixed  statej  unless  the  ingredients  of  the  mixture  be  clearly  stated  (as  is  done  on  the 
cocoa  packets  of  all  the  great  makers),  and  we  hope  that  the  court  of  appeal  will  see  the 
thing  in  this  light,  and  insist  on  butter  me  being  sold  as  avowedly  imitation  butter  pre- 
pared from  animal  fat.  Kobody  could  then  for  a  moment  object  to  the  article  which,  as 
now  ttimed  out,  is  wholesome,  and  even  somewhat  palatable. 
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Once  more  that  wretched  analyst,  who  only  lives  to  persecute  honest  men  !  What 
do  you  think  he  has  been  doing  now?  Actually  he  has  had  the  audacity  to  report 
ezaetly  according  to  the  requirements  of  the  Act,  and  so  our  dear  friend  the  Chemist  and 
Druffgitt  once  more  deservedly  shows  him  up.  Why  does  he  not  give,  in  Ha  quarterly 
report*,  the  results  of  oonvictions  ?  What  does  it  matter  that  he  has  no  power  to  order, 
or  re^OBsibility  in  carrying  out,  prosecutions,  seeing  that  it  is  his  clear  duty  to  breal 
the  f«quirement6  of  the  Act,  and  interfere  with  the  province  of  the  local  authorities 
Poor  analyst,  when  can  ho  ever  do  right  ?  He  is  charged  with  initiating  all  proceedings, 
and  when  he  distinctly  shows  that  it  is  not  his  business,  he  is  taunted  with  not  reporting 
the  result  of  the  work  of  others.  We  despair  of  ever  satiafy Log  the  Chemid  and  Drugght ; 
to  him  An  analyst,  no  matter  how  spotless,  is  but  a  red  rag  thrown  \:«iCoi^  tk\jM\^TAVi 
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}B  the  rag  when  he  cannot  get  at  the  individual.  After  all  what  is  it  but  the  trne 
Ipirit  of  the  colliery  districts,  as  exhibited  in  the  famous  iialogue  ;^"  Who*8  that?*'— 
"Straoger." — "Let's  heave  half  a  brick  at  him !^'  and  so  our  friend  goos  on  heaving 
his  bricks,  which  luckily  fall  softly,  and  break  on  our  hacks.  It  amnses  him,  and  it  does 
not  hurt  us,  so  vive  la  bagatelle  ! 


On©  is  always  meeting  those  who  are  complaining  of  the  want  of  '* harmony** 
among  analytical  chemiBta,  but  had  they  been  at  the  annual  dinner  of  our  society,  thoy 
would  have  found  harmony  reign  supreme.  Even  grave  and  potent  members  of  the 
**  Institute  "  unbent  themselves,  and  lent  their  songs  and  stories  to  keep  up  the  jollity.  One 
member  was  heard  to  exclaim,  under  the  potent  influence  of  '^Heidsieck,"  that,  "after 
all,  there  was  more  to  be  gained  from  FJ.Z.  than  from  F.T.C— both  were  costly  and 
purely  luxuries,  but  the  former  was  really  the  more  satisfying."     In  vtno  veriiM. 


Mr.  Comyns  Leach  has  been  appointed  Public  Analyst  for  the  County  of  Dorset,  and 
also  for  the  Borough  of  Poole, 

Dr.  W.  Morgan  has  been  appointed  Puhlic  Analyst  for  the  County  of  Pembroke- 
Mr.  R.  H.  Ridout  has  been  appointed  Public  Analyst  for  the  Borough  of  Monmouth, 
vice  E.  H.  Jones  deceased. 
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RECENT  CHEMICAL  PATENTS. 

The  following  specificctions  have  been  published  during  the  pest  month,  and   can  bo 
obtained  from  the  Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London, 
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JVatne  of  Pn  ten  lee. 

Ko. 

2130 

8.  ritt       

2182 

F,  Wirth 

2221 

n           •••          ...          tt. 

2510 

It 

2203 

E.  W,  rarnetl  and  J.  Simpson 

2211 

H.  H.  Murdoch 

2231 

C,  W.  Heaton       

230S 

W,  Hollraan          

234*7 

W.  E.  Lake          

2401 

B.  Duboi 

248» 

T.  Redwood          

3022 

A.  AEhiwen 

Tltl«  or  r&tent. 

Manufaottire  of  C&rbonftte  of  Soda 

Manufncturing  Phcmpfeoric  Acid  and  Sapcr- Phosphate  .< 

Manufacture  of  Phosphate  of  Potasaa  or  Phosphate  of 

soda      ...        ...        *** 

Manufacture  of  Pyromyline  and  NitM-Cellulose 

Mauufucturo  of  Caustio  Alkilies 

EefiniDg  of  Sugar , 

Purifjing  Goa       ...        

Obl&ining  Vegetable  Charcoal     

Carburctting  Gas 

Apparatus  for  producing  EIcGttio  Light  >. 

Munufacturo  of  Gas         

Manufacture  of  Soda 
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BOOKS,    &c.,    RECEIVED. 

The  Chemiit  and  Druggist;  Tb«  Browora'  Guardian;  The  British  Medieal  Joamtl;  The  Medioal 
Freat;  The  Pharmaoeutical  Journal;  The  Sanitary  Record;  The  Miller;  The  Aoti-Adultoratioo 
BeTiew;  Journal  of  Applied  Science;  The  ll(i*itoii  Jtjurual  of  Cheraiatry ;  The  Dairyraan;  The 
Amencau  Dairyman ;    The  PciotUlouur ;   AmericBn  New  Eemedlea, 
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SOCIETY    OF    rUBLIC    ANALYSTS. 

A  Gjckebix  MKETHfG  was  held  at  Barlington  House,  Piccadilly,  on  the  19th  inst.,  the 
Freadent,  Br.  if  Titer,  M,A.,  F.C.S*,  in  the  chair. 

The  minutes  of  the  prerious  meeting  were  read  and  confirmed, 
^B         Mr,  Adams  and  Mr.  Hchner  were  appointed  Scrutineers,  and  reported  ihat  Mr. 
Sidney  Hatrey,  Pubh'c  Analy&t  for  Canterbury,  Margate,  &c,,  and  Mr,  Alfred  Smetham, 
^^nal^-tical  Chemist,  Liverpool,  had  been  elected  members. 

^m        Professor  F.  A.  H.  La  Rue,  M.A,,   M.D.,  of  Quebec,  Canada,  was  proposed  for 
^Belection,  and  will  be  balloted  for  at  the  n(  xt  meeting 

^"         The  discussion  on  the  papers  on   **  Butter  Analysis,"  read  at  the  previous  meeting, 
was  tJien  resumed  by  Dr.  Biiprd  and  Mr.  Hehner,  and  concluded  by  Dr.  Muter. 

Mr.  Hehner  rend  a  paper  **  On  Condensed  Milk/'  and  a  paper  "  On  the  Analysia  of 
Coffee  Leaves,"  in  the  discussion  on  which  several  mt-mbers  joined, 

Mr,  signer  read  a  paper  by  Dr.  Cameron,  *'0n  the  Falsifications  of  Milk." 

tThe  next  Meeting  of  the  Society  of  Public   Analysts  will  be  held  at  Burlingtoj 
se,  on  Wednesday,  March  19th,  at  eight  o*cloek,  and  among  the  papers  to  be  read 
be  one  by  Dr.  Duprd  **  On  Violt-t  Powder." 

INFLUENCE  OF  THE  DECOMrOSlTIOX  OF  BUTIERS  FROM    AGE  ON    THE 
^  SPECIFIC  GRAYITY  OF  THE  FAT,  AND   TEE  PERCENTAGE 

^^^  OF   SOLUBLE  AND  INSOLUBLE  ACIDS. 

^^B  By  E.  W.  T.  Jokes,  F.C.S. 

^^^H  Head  he/oTfi  the  Society  of  ruhhc  Amhjnts  on  loth  Janmry,  1879. 

Iir  January  1877  I  made  some  analytical  experiments  on  pure  butters,  the  results  being 
crmmimicated  to  the  Society  of  Public  Anidyst^  in  March  of  that  year,  and  afterwards 
published  in  Tub  Akalyst.*  The  remaining  portions,  i^ropped  in  paper,  of  nine 
samples,  A  to  I  inclusive  (J  was  all  used),  were  put  into  an  open  glass  vessel,  and  left  in  a 
loom  connected  with  my  laboratories  until  July  last,  when  they  were  reached  down  for 

tmolysis,  to  show  the  eflect  of  eighteen  months'  keeping,  practically  exposed  to  air  and 
light ;  each  one  of  the  samples,  as  can  be  imagined,  was  thoroughly  rancid,  yen  more, 
ilmost  stinking.  Some  of  each  sample  was  carefully  melted  and  filtered,  to  separate 
water,  curd,  &c.,  and  the  specific  gravity  of  the  fat  and  the  soluble  and  insoluble  acids 
Uken  in  exactly  the  same  way  as  when  the  first  analyses  were  made.  I  append  the 
results  aloDgfiide  those  obtained  when  the  butters  wore  fi^sh. 
Qnviiy 
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It  will  be  observed  that  in  five  samples  out  of  the  nine  that  the  specific  gravity  and 
the  percentage  of  soluble  acids  haa  increased,  and  the  insoluble  acidj  decreased  ;  in  one 
F,  the  specific  gravity  is  nearly  the  same,  but  the  soluble  arids  decreased,  whilst  in  the 
remaiDing  three,  A,  G,  I,  the  specific  gravitj  and  the  percentage  of  soluble  acids  have 
fallcD,  with,  of  course,  an  increase  of  insoluble  acids. 

These  butters  were  all  subraitted  to  llie  same  comJition  of  keeping,  hence  the 
i!iffereace  in  degree  and  character  of  the  changes  must  be  due  to  the  constitation  of  the 
butters  themsi'lves,  and  the  vai-ying  amount  of  casein,  water,  salt,  &c. 

To  the  public  analyst  the  most  important  point  to  notice  is  that  the  specific  gravity 
test  is  seriously  affected  by  the  decomposition  from  keeping,  whilst  the  amounts  of 
soluble  and  insoluble  ooids  have  not  been  so  much  altered  as  to  prevent  a  fairly  reliable 
opinion  as  to  genuineness. 

Another  matter  of  interest  is  the  small  amount  of  acidity,  calculated  as  butyrio 
acid,  extractable  by  agitating  a  small  portion  of  the  butter  (not  filtered  fat)  with  hot 
water.  Ailer  removal  of  the  fat  the  acidity  was  taken  by  decinormnl  soda.  The 
percentages  are  upon  the  butter  (not  fat), 

^^^^       NOTES  ON  THE  ANALYSIS  OF  BUTTER. 

I  Br  J,  H.   WiLNK,   Ph,D. 

I  Mfod  hi/ors  the  Society  of  PuhUc  Analysts ^  on  I  Sih  January ^  1879. 

Hatiko  lately  had  occasion  to  exsmine  some  Siiroples  of  bultcr,  and  having  made  a  nnmber 
of  experiments  in  connection  therewith,  it  may  not  be  out  of  place  to  bring  the  results 
obtained  under  the  notice  of  the  Society. 

Though  these  notes  contain  nothing  essentially  new,  still  as  the  present  process  for 
butter  analysis  is  of  comparatively  recent  date,  I  think  it  is  well  that  as  many  as  possible 
of  the  results  obtained  by  different  analysts  should  be  published  ;  and,  furthermore,  then 
are  one  or  two  little  modiiications  which  I  have  found  useful,  and  which  may  possibly  be 
of  advantage  to  others. 

The  process  employed  was  the  modification  of  Muter's  original  method,  described 
by  Jones,  in  The  Akaltst.*  The  standard  solutions  we  made  as  there  directed;  but 
latterly,  instead  of  deciuorraal  soda,  as  recommended  by  him,  the  semi-normal  soda  used 
for  nitrogen  determinations  was  employed,  and  found  to  give  quite  aa  accurate  results, 
and,  of  course,  ohviating  the  necessity  of  multiplying  standard  solutions. 

I  can  bear  testimony  to  the  ease  with   which  the  butber*fat  can  be  saponified  com- 

Vol.  XL,  p.  19. 
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pUttl^t  on  the  top  of  an  ordinary  water  oven,  when  the  flaek  and  its  contents  are  pretty 
frequently  shaken,  and  provided  not  much  more  than  five  grams  of  the  fat  are  used  for 
each  experiment.  As  a  meanB  of  preparing  tho  fat  for  analyeis,  the  method  of  Bimplyj 
melting  the  butter,  allowing  to  subside  for  a  short  time,  and  then  filtering,  seems  to^ 
I  leave  nothing  to  be  desired.  That  the  fat  gmm  in  weight  when  kept  melted  for  a 
length  of  time  at  100**  C,  or  when  heated  above  that  temperature,  is,  I  think,  indis- 
putable. A  weighed  quantity  of  fat  was  placed  in  a  email  basin,  in  the  water  oven, 
with  the  following  result ; — 

^K  After  I  hoar  with  freqaent  Btiriing,  the  whole  weighed 

^ „    half  an  hour  longer 

^^^^^^^L  ,,    2  hoars           „ 

^^^^^B  1  hoar  at  11(^3  G  

^^^^^■^  „    1    „    riBmgt(jll6''0  ... 

^B         In  determining  the  water  in  the  original  butter,  a  constant  weight  is  poBsible  to  be 

^■pbtained  if  a  moderate  quantity  of  the  sample  ie  placed  in  a  very  flat  platinum  basin,  on 

~  an  open  water  bath,  and  weighed  at  short  intervals.     When  tho  basin  and  contents  were 

kept  in  a  cUm  oven,  it  was  found  very  difficult  to  obtain  a  constant  weight.      It  haa 

since  occurred  to  me  that  it  would  he  of  great  advantage  to  dry  the  fatty  acids  obtained 

in  the  analyEis,  on  the  <kpm  water  bath  also. 

The  trouble  and  difficulty  experienced  in  weighing  out  approximately  five  grama  of 
the  butter  fiat,  more  or  less,  for  saponification,  may  be  reduced  to  a  minimum,  by  the 
following  simple  expedient.  The  melted  fat  is  run  into  a  small  stoppered  Schuster's 
burette,  and  the  tubulation  having  been  carefully  cleaned  from  adhering  fat,  the  stopper 
is  replaced,  and  the  weij^ht  of  the  whole  ascertained  aud  noted-  An  experiment  is  first 
made  in  order  to  find  approximately  the  number  of  drops  of  fat,  which  must  be  trans- 
ferred from  the  particular  burette  used  by  the  operator,  into  a  tared  vessel,  in  order  to 
make  up  five  grams,  and  this  number  is  also  noted.  With  the  burette  used  in  these 
experiments  it  was  found  that  280*  drops  of  butter-fat  were  required  for  five  grains  by 
weight.  In  practice  it  is  only  necessary  to  weigh  the  burette  and  contents  (while  fluid), 
looten  the  stopper,  and  drop  the  reijuired  number  of  drops  into  the  fiask  in  which  the  fat 
is  to  be  saponified.  A  drop  or  two  may  then  be  added  in  excess  of  this  number  in  order 
to  have  the  amount  taken  slightly  over  five  grams,  and  the  burette  and  contents  are  again 
weighed,  to  ascertain  the  exact  weight  of  fat  used.  There  are  several  advantages  attached 
to  this  method  of  procedure.  The  fat  remains  longer  fiuid  than  in  an  open  beaker.  The 
wished  for  amount  can  be  quickly  obtained,  and  with  ordinary  care  the  neck  ot  the 
■aponifying  flask  is  not  soiled,  and  the  fat  has  no  tendency  to  run  down  the  outside  of 
the  burette — an  annoyance  only  too  common  when  beakers,  &c.,  are  used — and  even 
when  a  drop  of  fat  does  get  outside  the  narrow  orifice  of  the  burette  it  very  soon  solidifiea 
and  remaisa  stationary. 

As  regards  the  treatment  and  drying  of  the  fatty  acids,  I  have  found  the  following 
▼try  convenient : — After  washing  in  the  manner  recommended  by  Jones,  the  oake  of 
latty  acids  is  broken  into  small  pieces.  This  is  easily  accomplished  by  a  few  taps  on 
the  flaskj  and  there  is  then  no  diificulty  in  transferring  the  pieces  to  the  filter.  One  or 
two  judicious  rinsings  with  cold  water  will  then  remove  nearly  every  particle  of  fat 
ftxMn  the  flask,  which  ta  fixed  in  an  inverted  ponition  over  the  filter,  and  the  whole 

*  Th<?  A^jpr  limate  aaoiber  of  drops  will,  of  course,  depood  on  the  timperatore  of  the  hi  at  ih« 
tiiD4  of  ireigfuug. 
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allowed  to  stand  overnight.  Next  morning  the  flask  is  found  to  be  quite  dry,  and  a 
small  quantity  of  ether  will  easily  remove  the  traces  of  fat  adhering  to  it  The  fatty 
acids  on  the  filter  will  be  found  to  be  pretty  well  air-dried,  and  can  be  readily  removed 
to  a  tared  flask,  having  a  tolerably  wide  mouth.  The  rinsings  of  ether  from  the  saponi- 
fying flask  are  then  poured  over  the  paper  filter,  and  fresh  ether  poured  over  it  till«  on 
drying,  no  trace  of  fat  can  be  seen.  If  the  fatty  acids  have  been  carefully  and  com- 
pletely removed  from  the  paper,  previous  to  washing,  a  comparatively  small  quanti^  of 
ether  will  suffice  for  that  purpose.  The  flask  can  then  be  attached  to  a  condenser,  and 
the  ether  nearly  all  recovered  by  distillation  on  a  water  bath,  and  a  few  drops  of  absolute 
alcohol  having  been  added  to  the  flask  containing  the  fat,  the  latter  is  further  dried  till 
constant  in  weight.  As  already  stated,  I  think  it  would  be  more  advantageous  to  dry 
the  fat  by  placing  the  flask  on  an  open  water  bath.  The  use  of  a  flask  such  as  I  have 
mentioned,  having  a  short  wide  neck,  and  with  the  weight  marked  on  with  a  diamond, 
is,  I  think,  preferable  to  that  of  basins  or  flat  dishes.  The  ether  used  can  nearly  all  be 
quickly  recovered,  and  although,  from  a  pecuniary  point  of  view,  this  may  be  no  great 
object,  yet  it  avoids  the  risk  of  ether  vapours  floating  about,  and  is  a  much  more 
convenient  method  of  getting  rid  of  that  agent,  llie  fat  does  not  rise  up  the  sides  of  a 
flask,  as  it  always  does  when  flat  dishes  are  employed,  and  the  risk  of  a  slight  loss  from 
this  cause  is  avoided. 

In  order  to  test  the  process,  a  sample  of  fresh  butter  was  procured  from 
a  farm  near  Greenock.  This  farm,  it  may  be  stated,  is  somewhat  celebrated  for 
the  quality  of  the  butter  made  there.  On  examination  this  sample  gave  the 
following  results. 

The  sp.  gr.  of  the  dried  and  filtered  fat  was  found  to  be  912-94  at  100«  F. 

Ajialysis  gave : — 

Average. 
Soluble  Fatty  Acids  ...  ...  ...  ...      474  per  cent 

Insoluble        „  ...  ...  ...  ...    89-37      „ 

Total  „  ...  ...  ..  ...    9411  per  cent 

A  sample  of  beef  fat  was  also  obtained,  the  fat  from  which,  when  dried  and  filtered, 
had  a  sp.  gr.  of  9021  at  100^  P.  Pour  different  mixtures  of  beef  and  butter  fata  wen 
made  up  in  the  following  proportions  :— 

No.  I  2  3  4 

Butter  Fat  52-38  24-69  9694  99  00 

Beef  Fat  4762  75-31  306  100 

Analysis  of  these  mixtures  gave  the  following  results  : — 

No.  1  2  3  4 

q^inWn  A«;^-  \  Found  2*39  -95  4-50  4-67 

Soluble  Acids  }  Calculated      2-48  1-17  4  59  4-69 

Insoluble  Acids  found  93-37  94  94  90  76  89-64 

A  sample  of  butter  sent  to  me  for  analysis,  and  which  was  afterwards  admitted  to 
be  adulterated,  gave  the  undernoted  results : — 

The  sp.  gr.  of  the  dried  fat  was  906-1  at  100^  F. 

Soluble  Acids  (as  butyric  |     2*17  ^'^®  P^  ^^* 

Insoluble  „  }    nil  n-OZ      „ 


cent 
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Taking  a  sUadard  of  5  por  coat,  soluble  acids,  and  calculating  to  tie  origiaa 
litttter,  gives  : — 

Butter  Fat  ...  ,,.  ...  ••     38*32  per  ceat, 

Foff ign  Pat  ...  ...  ...  ,..    48*76     „ 

The  above  results  corraborato  what,  I  think,  has  already  been  pretty  clearly 
catablished,  via.,  that  a  careful  determination  of  the  aolnble  "  fatty  acids  **  aSbrda  a  very 
correct  basis  for  judging  of  the  amount  of  foreifjn  fafc  present  in  any  sample  of  adulterated 
batter ;  the  Addition  of  even  1  per  cent  of  beef  fat  showing  an  appreciable  difference  iu 
their  amount,  and  that,  with  ordinary  care,  the  present  method  is  capable  of  yielding 
Tery  concordant  results. 

My  best  thanks  are  due  to  my  friend   Mr.  Goasman,  who  kindly  undertook  the 
part  of  the  work  connected  with  these  experiments. 


m. 


n  the  discussion  on  the  above  two  papers  on  Butter  Analyei?, 

tDr.  Dupre  said  that  with  regard  to  Mr,  Jones'  paper,  it  was  unfortunate  that  he  had 
)Usbed  two  analyses  of  aomo  of  the  butters  mentioned.  In  his  first  paper  ho  found 
his  insoluble  fatty  acids  vcr7  high.  It  was  suggested  by  some  of  the  members  that 
bad  not  washed  the  fatty  acids  sufficiently,  and  therefore  had  left  some  of  the  soluble 
fatty  acids  in  the  insoluble.  Mr.  Jones,  with  great  moral  courage,  came  forward  at  the 
next  meeting  and  said  he  had  not  believed  it  had  been  the  case,  but  he  had  made  some 

Bf>eriment8  and  found  it  correct,  and  the  difference  in  the  results  (which  Dr,  Dupr^ 
Bcified,)  of  course  threw  the  whole  of  the  table  out  and  made  it  useless.  The  only 
thing  useful  was  the  sp.  gr,,  which  was  not  likely  to  have  been  affeeted,  and  as  far  oa 
they  went  they  corresponded  very  much  with  some  observations  of  his  own.  He  had 
found  that  some  butters  did  not  vary  much  in  two  years  and  a  half,  while  others  changed 
rery  rapidly.  The  changes  which  butter  undergoes  depended  greatly  upon  the  character 
of  the  original  bulter,  and  it  was  evidently  impossible  to  say  at  any  time  what  a  butter 
might  bo  a  year  hence.  With  regard  to  Dr.  Milne's  paper  ho  could  not  see  the  use  of  once 
potting  the  fatty  acids  in  a  flask  and  then  taking  them  out,  but  having  once  put  them 
in  never  take  them  out,  and  then  there  was  no  chance  of  losing  any  drop,  or  of  any 
other  difficulties.  He  held,  and  held  very  strongly,  every  butter  analyses  to  be 
irmthlett  that  gave  the  fat  as  much  above  98  per  cent.,  that  is  the  fatty  acids  plaa 
glycerine  residue.  Taking  the  average  of  the  ten  analyses  given  in  his  (Dr.  Dupr^'s) 
paper  on  butter,  they  came  to  97*99  per  cent,  of  fat. — taking  the  equivalent  of  the 
IJOioluble  fatty  acids  at  275,  and  the  soluble  fatty  acids  as  butyric  acid  at  88.  Taking 
tbe  Ibnr  butters  Mr.  Jones  had  re-anolysed,  the  mean  was  98  05,  and  taking  the  four 
■ctda  aooording  to  his  first  paper — admittedly  incorrect — the  fat  came  to  98*75,  In  Dr. 
MilDe's  paper  the  fat  comes  to  99*28.  Dr.  Dupre  had  no  hesitation  in  saying  that  no 
wntXjdA  with  a  high  percentage  of  insoluble  fatty  acids  should  be  accepted,  unless  it 
iriB  ftccompanied  by  the  statement  of  the  percentage  of  soluble  fatty  adds. 

Mr.  Hthncr  pointed  out  that  the  fact  that  iat  increased  in  weight  when  kept  melted 
«l  100**,  was  already  known.  He  further  remarked,  that  in  most  of  Mr.  Jones*  aaalyaea 
the  difference  between  tlio  insoluble  acids  ou  the  first  nnd  second  analysis  was  small. 
He  found  on  comparison,  that  in  the  soluble  acids  three  had  risen  and  six  had  fallen^ — that 
Wis  MBuming  the  analyses  to  be  correct.  If  the  solubK<  fattj  acids  had  fallen,  thou  there 
Vai  T«f7  great  risk  of  confounding  a  genuine  butter  with  an  adulterated  one.  Looking 
at  Uie  iuBolable  iatty  acids  three  had  risen,  and  two  of  those  ^erj  mfiom<i^tQX\^  ^  c^\r» 
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within  the  limits  of  error.  Whilst  it  was  possible  that  an  adulterated  bntter  might 
pass  as  genuine,  he  thought  it  was  important  that  they  should  not  condemn  a  genuine 
butter,  but  much  rather*  let  a  bad  one  pass.  In  some  cases  the  butters  had  changed 
considerably,  in  nearly  all  cases  the  fatty  adds  had  gone  in  a  right  direction,  and  there  was 
really  no  chance  of  confounding  a  genuine  butter  with  an  adulterated  one.  He  thought 
Mr.  Jones'  figures  were  calculated  to  lead  analysts  into  confusion. 

The  President  having  thanked  the  authors  of  the  papers  stated  that  he  agreed  with 
most  of  the  remarks  made  by  Dr.  Dupr6  and  Mr.  Hehner  upon  thenu 


OK    CONDENSED    MILK. 

By  Otto  Hehner,  F.C.S. 

Read  hefore  the  Society  of  Fuhlic  Analysts,  on  I9th  February,  1879. 

Our  information  as  to  the  composition  of  the  article  known  as  condensed  milk  is 

somewhat  contradictory.     Thus  Hassall  gives  four  closely  agreeing  analyses,  of  which 

the  following  is  the  average  : — 

Water 26-«8 

Casein  16*8/» 

Milk  sugar 15*36 

Cane  sugar 28-98 

Fat     10-27 

Mineral  matter  2  80 

99-»3 

In  consonance  with  these  figures  are  those  of  Church.  Wanklyn,  on  the  contrary, 
states  the  contents  as  under : — 

Water 206 

Fat     10-4 

Casein  11*0 

Ash 20 

Cane  and  milk-sugar 66*1 

IGOO 
From  the  former  of  these  analyses,  assuming  tliat  the  original  milk  contained  9*3 
per  cent,  of  solids  not  fat,  I  calculate  that  3.76  parts  of  milk  have  been  condensed  into 
one  part,  and  that  the  original  milk  contained  2*7  per  cent  of  fat,  and  0.74  of  ash. 

Wanklyn  does  not  give  the  milk  sugar  separately,  but  calculating  this,  from  the 
average  composition  of  milk,  to  be  12*6,  a  figure  which  certainly  cannot  be  far  wrong, 
we  obtain  as  milk  solids  not  fat,  25*6  per  cent,  or  a  condensation  of  2*75:1,  the  original 
milk  containing  3*8  per  cent,  of  fat,  and  0*72  per  cent,  of  ash. 

Condensed  milk  being  now  very  largely  consumed,  not  only  as  an  addition  to  coffee, 
tea,  etc.,  but  principally  as  exclusive  food  for  infants,  it  seemed  to  me  a  matter  of  some 
importance  to  ascertain  which  of  these  confiicting  analyses  was  correct,  and  the  exact 
proportion  of  condensation  of  the  various  brands  of  condensed  milk  now  in  the  market. 

I  purchased  at  different  shops  what  I  suppose  are  average  samples  of  condensed 
milk.    The  prices  paid  varied  from  5d.  to  7d.  per  one  pound  tin. 

The  analysis  was  conducted  somewhat  differently  from  the  method  uaaally 
employed,  because  it  was  found  lo  be  quite  impossible  to  completely  extract  the  hi  £n>ai 
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the  total  solida  by  means  of  ether  or  benzoliae^  the  large  amount  of  cane  sugar  effectually 
protecting  ttie  fat.  About  20  grma.  were  diluted  with  water  so  as  to  make  250  c.c,  in 
10  c.c.  of  this  milk  the  total  solids  and  the  mineral  matter  were  determiaed  as  customary: 
for  caaein  and  fat  twice  25  c.c.  were  precipitated  with  a  drop  or  two  of  acetic  acid,  and 
the  coagulated  casein,  contaioing  all  the  fat,  collected  on  a  weighed  filter.  In  the  one 
portion  the  casein  and  fat  were  weighed,  from  the  other  the  fat  was  extracted  by  means  of 
aloohol  and  ether,  and  the  casein  thus  obtained^  The  milk  sugar  was  delermincd 
gravimetrically  by  means  of  copper  solution,  and  I  adopted  as  basis  of  calculation  the 
figures  quite  recently  worked  out  by  Kodewali  and  ToUens  (Berl.  Ber.  XI.,  p.  2076), 
who,  as  the  result  of  a  most  careful  investigation,  camo  to  the  conclusion  that  although 
the  time  of  heating,  the  dilution  of  the  solutions,  and  the  proportion  of  excess  of 
Fehling'ft  solution  employed »  arc  all  of  aom©  influence  upon  the  proportion  of  cupric 
oxyde  reduced,  yet  in  any  case  but  a  small  error  could  be  committed  by  fixing  the 
reducing  power  of  one  molecule  of  milk  sugar  at  7-47  eq.  of  copper. 

The  cane  sugar  was  generally  deduced  by  difference,  but  in  a  few  cases  I  determiaed 
it  directly^  and  obtained  as  concordant  results  as  could  well  be  expected. 

I^ANGLO  SWISS  CONDENSED  MILK,  PREPARED  IN  SWITZERLAND, 


1. 

2^ 

Wnter 

24-94 

•«> 

22  05 

Wilksu^ar 

13-29 

... 

12-86 

Cftoe  sugar 

41-24 

.,. 

43 '97 

Fat    ... 

8-90 

*►» 

10,20 

Ctaein           ...         

9-68 

tn 

8-99 

A«h 

1-95 

•  ** 

1-94 

100^ 

100-00 

Milk  Bolid'5  not  fat  , 

21-92 

**t 

2378 

LiondeDsation            

•i67:l 

i«> 

2-66 

Fit  in  original  milk 

3*3 

,.. 

4  0 

ANGLO  SWISS  CONDENSED  MILK,  PREPARED  IN 

ENGL 

3. 

4, 

Water          

2663 

!•• 

24-99 

HUksagar 

12.60 

•  .. 

11,92 

Cmc  sugar 

41'21 

,,, 

4028 

Fat 

613 

... 

J  0  88 

Caapin           

12(55 

,,. 

1002 

Ash 

1*88 

... 

1'9G 

lUU-tiO 

100-00 

Milk  solids  not  fat  .  . 

•i7"03 

»« 

23*90 

Condensation            

20 

... 

2-67 

Fat  in  originftl  milk 

21 

.» 

4'a 

IIL--NORWEGIAN  CONDENSED  MILK, 

5, 

6. 

Water             

28-86 

*tt 

2905 

Milk  sagar    .., 

UU 

tt* 

12-70 

Cane  sugar 

3fl74 

•  •« 

38.11 

Fat 

9-21 

.»» 

9-6« 

Ouein 

8-98 

,,, 

8<6S 

Ash 

2-08 

»•• 

1-87 

loooa 

100-00 

Milk  solids  not  fit 

26-20 

... 

22-62 

Condensation           

2-71 

*t* 

2.49 

Fat  in  originitl  milk*.,         «, 

34 

■  «« 

39 
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From  the  tin  containing  sample  6  a  quantity  of  gas  escaped  on  opening,  and  aoon  i 
large  proportion  of  the  contents  of  the  tin  ran  over  in  active  fermentation. 


8. 

26-87 
13-21 
40-27 

6-98 
11-84 

1-83 


HEIiVETIA. 

7. 

Water          

... 

... 

26-29 

MUk  sugar 

... 

... 

1801 

Cane  sugar 

... 

... 

4104 

Fat 

... 

... 

719 

Casein          

... 

... 

11-73 

Ash 

... 

... 

1-74 
10000 

MilkBoUds  not  fat... 

... 

26-48 

Condensation 

... 

... 

2-85 

Fat  in  original  milk... 

... 

•• 

2-6 

GEBBEE  &  CO.'S 

CON 

DEN8E1 

9. 

Water          

... 

... 

28-68 

Milk  sugar 

... 

... 

12-93 

Cane  sugar 

... 

... 

41-80 

Fat 

... 

... 

9-74 

Casein         

... 

... 

9*80 

Ash 

... 

... 

2-05 
100-00 

Milk  solids  not  fat  ... 

... 

... 

24*81 

Condensation 

... 

... 

2-6 

Fat  in  original  milk... 

... 

... 

3-7 

10000 

26-88 
2-80 
2-6 


10. 
24-47 
12.23 
40*31 
12-76 
8-22 
201 

10000 

22*46 

2*41 

6-8 

<'CEEAM  MILE,"  HOOKER'S  PBOCESS. 

11.  12. 

Water          1911  ...  18*94 

Milk  Sugar 18-76  ...  13-68 

Cane  Sugar 4411  ...  42-92 

Fat 10'27  ...  11*77 

Casein          10-66  ...  10*47 

Ash 2-10  ...             2*20 

100-00  10000 

Milk  solids  not  fot 26*61  26*37 

Condensation         2-86  2*88 

Fat,  in  original  milk        3-6  4*2 

Both  these  samples  were  very  lumpy,  and  contained  large  crystals  of  sugar. 

NESTLE'S  SWISS  MILK. 

13. 

Water...        i 16*30 

Milk  Sugar 13*62 

Cane  Sugar   .4. 60*08 

Fat B*86 

Casein...        ;..        .< 9-98 

Ash     ...        :.. 217 

100-00 

idilk  Solids  not  fat *..        26*77 

Condensation. 2*70 

Fat  in  Original  Blilk 8-2 
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The  amoimt  of  milk  solids  not  fat  varied,  therefore,  from  22*46  to  27  03  per  cent., 

oorreepondiog  to  a  coDdeasation  of  from  2*41   to  29  into  one  part;  the  fat  fluctuated 

between  6-]  3  and  12' 76  per  ceot.^  or  in  the  original  milk  from  2*1  to  5  3  per  cent.,  the 

oaiie  sugar  from  36'74  to  50*08  per  cent.,  and  the  mineral  matter  from  1*74  to  2*20, 

Terage  I  98  per  cent. 

Only  in  one  ctwe  was  there  a  deficiency  of  fat,  that  is  to  say  the  original  milk  must 
bare  been  akimmed^  in  two  othera  it  came  just  to  the  lowest  limit  of  genuine  milk, 
namely  2  5  por  cent. 

The  average  amount  of  condenaation  was  2*69:1,  or,  in  order  to  got  a  milk  contain- 
ing the  same  amount  of  milk  solids  not  fat  as  did  the  original  milk,  to  one  part  iy 
weight  of  the  condensed  milk,  r69  parts  by  weight  of  water  must  he  added, 

I  found  the  specific  gravity  of  three  of  the  above  milks  to  be  1*263,  r272 
and  I  287,  average  I -281. 

Hencei  as  the  average  amount  of  milk  solida  not  fat  was  25*09  per  cent.,  to  one  part 
wlutM  of  condensed  milk  2*45  parts  by  volume  of  water  must  be  added  to  obtain  a 
aid  with  9*3  per  cent,  of  milk  solida  not  fut.     The  amount  of  total  solids  (average  on 
the  manufactured  article  76 -26  per  cent.)  contained  in  the  milk  would  then,  on  account 
of  the  very  large  amount  of  cane  sugar,  bo  28' 3  per  cent. 

t  If,  however,  we  dilute  the  milk  to  12  per  cent,  of  total  solids,  then  the  casein,  ita 
most  important  constituent,  is  reduced  to  less  than  one  half  the  proper  quantity. 

Now  contrast  with  this  calculation  the  directions  given  by  the  manufucturera.  I 
lay  no  stress  upon  the  proportions  of  water  recommended  to  be  added  to  make  a  milk 
suitable  for  culinary  purposes,  but  tuke  the  directions  laid  down  for  the  preparation  of 
milk  intended  for  infant's  food,  because  we  have  a  good  standard,  namely  the  compoai- 
tion  of  human  milk,  whereby  to  measure  these  artificial  liquids,  •'  For  iufanta  add  7  to 
10  parts  of  water  **  (Anglo-Swiss  made  abroad),  "add  7  to  14  parts  of  water'  (Anglo- 
Swiss  made  in  England),  **  7  to  10  parts  of  water '^  (Helvetia),  <^&om  15  to  18  parts  of 
water"  (Norwegian). 

!  Assuming  that  human  milk  contains  one  third  less  casein  than  cow's  milk  does,  we 
ought  to  add,  instead  of  the  245  volumes  as  given  above,  to  one  apoonful  of  condensed 
milk  d'6  of  water,  instead  of  from  7  to  18  !  If  the  dilution  is  actually  made  in  the 
proportion  of  1  to  18,  then  the  liquid  is  hai^dly  better  than  a  very  dilute  solution  of  cone 
aogar,  containing  no  more  than  0*68  per  ceot.  of  casein,  instead  of  upwards  of  3  per  cent, 
ae  contained,  in  human  milk.     This  waah  would  be  a  starving  diet  indeed. 

In  human  mUk  the  proportion  of  nitrogenous  matttT  to  saccharine  matter  (I  fat=2-4 
augar  in  effect)  is  as  1:4*3,  in  condensed  milk  m  li7*7 

Condensed  milk,  however  excellent  and  valuable  it  may  be  in  many  cases  as  t^ 
aijbstitnte  for  fresh  milk  when  the  latter  cannot  be  had,  appears  hence  to  be  totally  andj 
abeolntely  unfit  to  be  used  as  a  substitute  for  mother's  milk.  I 

I  have  no  doubt  that  both  Hassair*  and  Church's  analyses  are  correct.  If  so, 
condensed  milk  must  of  late  years  have  materially  deteriorated  and  become  much 
thinner  than  it  was  when  those  gentlemen  made  their  analyses.  3}  parts  of  milk  were 
then  condensed  to  one  part ;  now  only  25  are  evaporated  to  one,  whilst  the  price  has  not, 
^  far  as  I  am  aware,  correspondingly  decreased. 

I       One  tin  of  condensed  milk,  when  properly  diluted  with  water  makes  2J  pints  of  fluidl 
llilk*    BkCkoning  the  price  of  one  pint  of  fresh  milk  at  twopence  halfpenny,  2^  pint! 
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would  cost  less  iban  sevcnpence,  the  price  often  charged  for  the  condensed  milk.  Hence 
there  is  no  advantnge,  on  the  score  of  economy,  on  the  side  of  condensed  milk. 

There  is  another  most  objectionable  statement  made  in  connection  with  some  of  these 
milks.  Both  on  the  Anglo-Swiss  and  on  the  brand  bearing  the  name  *  Nestle  *  it  is  directed 
•*  add  less  water  (than  1:5)  and  it  is  erjuivalent  to  cream."  As  cream  itself  ought  to  con- 
tain no  less  than  from  25  to  UO  per  cent,  of  fat,  it  is  evident  that  no  amount  of  dilution 
could  make  condensed  milk,  with  its  6  to  12  per  cent,  of  fat,  "eqaivalent  to  cream.** 
I  am  not  sure  whether  this  declaration,  from  the  side  of  the  manufacturers,  docs  not 
bring  the  brands  in  question  under  the  scope  of  the  Sale  of  Food  and  Drugs  Act. 

Through  the  kindness  of  Br.  8terenson,  of  Guy*3  Hospital,  I  was  enabled  to  examine 
a  sample  of  Italian  condensed  milk.  This  article  formed  a  pasty  mass  of  the  consistency 
of  butter.  It  contained  water  37*1  per  cent.,  milk  sugar  18  89.  per  cent.,  and  mineral 
Balta  3-07  per  cent,  from  which  incomplete  data  the  condensation  may  be  approximately 
calculated  as  4*6:  L  It  does  not  appear  to  contain  any  cane  sugar,  or,  if  any,  but  a  very 
Bmull  qnantity. 

From  one  of  the  samples  of  which  I  have  detailed  the  analyais^  I  iaolated  the  fat* 
This  furuished  88*1  per  cent,  of  insoluble  fatty  acids,  and  hence  was  genuine  butter-fat. 

Mr.  Wigncr  said  that  in  determining  the  milk-sugar  by  copper  aolotion  after 
coagulating  with  acetic  acid  and  inyerting,  it  was  quite  improbable  that  the  results 
would  ha^e  been  within  5  per  cent,  of  the  truth.  The  difficulties  of  this  determination 
were  so  great  that  it  was  rather  by  fortunate  work  than  by  the  accuracy  of  the  processea 
available  and  used  that  the  totals  cast  up  as  these  did.  As  to  the  sample  of  Italian  milk, 
he  might  say  that  condensed  milk  made  without  sugar,  could  be  obtained  in  London  in 
almost  any  quantity.  With  regard  to  the  ash  being  the  most  correct  estimation  in  the 
whole  analysis,  and  therefore  the  one  from  which  the  proportion  of  eoncentrution  could  ba 
most  fairly  cheeked,  ho  thought  that  in  doing  that  Mr.  Hehncr  must  have  omitted  to 
notice  the  fact  tliat  the  class  of  sugar  used  for  the  purpose  always  contained  a  large 
amount  of  ash  itself,  often  considerably  in  escess  of  that  found  in  the  milk,  so  that  it 
would  be  impossible  to  take  the  ash  as  a  reliable  basis,  unless  an  allowanco  were  made 
for  the  salts  present  in  ihe  sugar.  Again,  if  he  took  it  correctly,  the  figures  2-76  of 
concentration  were  drawn  from  the  solids  not  fat.  During  the  concentration  of  milk 
with  sugar,  even  in  a  vacuum  pan,  the  casein  underwent  very  rapid  decomposition,  and 
the  consequence  was  that  the  nitro  genous  matters  in  milk  were  very  considerably  altered 
during  concentrntion.  It  a  milk  coiitaiDiag  3*5  ea^eia  were  taken,  and  40  parts  were 
concentrated  into  10  parti*,  instead  of  finding  14  parts  casein,  less  than  1 0  would  be 
found,  as  calculated  from  the  ordinary  nitrogen  combustion.  Mr.  Wiguer  thought  that 
whereas  by  Mr,  Ilchncr*?  tables,  2*76  gallons,  were  being  concentrated  into  one,  the 
probability  was  that  that  3*76  gallons  wore  being  concentrated  into  one.  He  would 
have  much  liked  to  have  seen  the  analysis  of  the  ash.  The  ash  of  sugar  was  krgely 
alkaline  carbonates.  He  did  not  know  whether  it  had  been  mentioned,  but  the  ash 
of  milk  contained  almost  10  per  cent,  of  its  weight  of  chlorine. 
After  Borae  remarks  from  Dr.  Dupre  and  Mr.  Hehner, 

Dr.  Muter  said  he  agreed  in  condemning  condensed  milk  as  food,  as  ho  looked  upon 
it  as  a  mo&t  abominable  thing  for  diet.  If  it  weie  diluted  sufficiently  for  an  infant  to 
digost  it  it  was  of  no  viihie  os  a  food,  uiid,  if  on  the  other  Iiand,  it  were  only 
diluted  so  that  the  casein  should  be  as  nutritive  as  in  woman's  milk,  then  an  in 
could  not  digest  it.    It  was  the  cause  of  the  death  of  many  infanta. 
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ly  Chahlks  a.  CiacBRow,  M,D.,  r.R.C.SJ.,  Professor  of  Chcmisty,  R.C.SJ. ;  Medical 
Officer  of  Health  and  Analyst  for  Dultlin,  &c. 

Read  hf ore  the  Sociefy  of  Ptthlic  Avalt/sts,  February  19M,  1879.  i 

A  Lcmc  list  of  alleged  adulterants  of  milk  is  giTcn  in  the  books,  gome  of  which,  thcro 
is  ereiy  reason  to  believe^  are  purely  apocryphal.  In  1862  I  was  appointed  public 
analyst  for  Dublin^  and  sine©  that  year  the  acts  relating  to  adulteration  have  been  put 
into  operation  in  that  city,  and  there  havo  been  convictions  for  selling  adulterated  milk 
and  other  articles  every  year  Bince,  ficd  including,  1863.  I  was  appointed  analyst  for 
other  places  in  Ireland  under  the  old  act  of  1860,  repealed  in  1872.  I  have  therefore 
much  experience  as  an  analypt,  oppccially  at  a  time  when  there  were  no  prosecutions  of 
food  adulterators  in  England,  or>  as  a  rule,  in  Ireland.  During  this  latter  mentioned  period 
adulterators  were  not  exposed  to  much  danger  of  detection,  and  I  believe  their  practices 
were  conducted  upon  a  very  much  larger  scale  than  is  the  case  at  present,  owing  to  thdi 
operations  of  the  anti-adultcratiou  Acts,  even  with  all  their  imperfections  of  construction 
and  administration.  I  mention  these  matters  for  the  purpose  of  showing  that  I  have  had 
cellent  opportunities  of  discovering  all  the  adulterations  of  milk  that  have  lately 
en  practised  in  Ireland,  and  the  following  notes  are  a  brief  record  of  this  experience : — 
Adulteration  with  Water, — Water  is,  with  but  veij  rare  exceptions,  tho  only 
adulterant  of  milk  used  in  Ireland,  It  is  sometimes  liberally  employed.  Many  persons 
have  bec-n  convicted  in  Dublin  for  having  sold  milk  adulterated  with  from  50  to  120  per  cent. 
of  water — that  is,  to  100  parts  of  the  pure  milk,  from  50  parts  to  120  parts  of  water  were 
added.  In  my  certiQcatos  I  stato  the  amount  of  water  added  to,  and  not  the  amount  of 
added  water  i"ii,  the  milk.  'Ihe  most  extreme  case  of  adulteration  with  water  which  I| 
hove  met  with  occurred  some  years  ago  at  the  workhonse,  Mountraellick.  The  doctor 
noticed  that  an  undue  proportion  of  the  children  were  suffering  from  rickets,  and 
showing  signs  of  nnder-nutrition,  Acting  on  his  suggestion,  the  guardians  sent  me 
three  samples  of  the  milk  Buj»plied  by  three  different  contractors :  one  I  found  to  be  a 
mixture  of  two  ports  of  milk  and  one  part  of  water,  the  second  was  composed  of  equal 
parts  of  milk  and  water,  and  the  third  consisted  of  two  pai'ts  of  water  and  one  of  milk — 
it  contained  only  four  parts  of  solid  matter  per  100  parts.  One  of  the  contractors  who 
supplied  this  wretched  sluff  was  a  churchwarden  of  the  parish  ! 

The  results  of  a  large  number  of  analyses  of  milk  of  undoubted  purity  have 
tonvinced  me  that  the  minimal  standard  of  9  per  cent,  of  solid  matters,  minus  fats,  in 
milk  is  perfectly  reliable.  The  adoption  of  this  standard  enables  us  to  detect  the 
addition  of  water  to  milk  even  when  the  total  solids  amount  to  more  than  12  per  cent, 
mo  time  ago  I  made  an  analysis  of  the  mixed  milk  of  a  herd  of  Alderney  cows  owned  by 
I  f  orde,  D.L.,  fcieaforde,  County  of  Down,  and  the  ibllowing  are  the  results 


)d: 


Water 
Fata 

Cbecsej  aiatttrs  and 
A(h 


100  parts  contained  t — 


Biigur 


81-00 
9-88 

0-70 


Th«  railk  therefore  contained  :— 
Sclidfi  m/*i//«  fjits  .,, 

Fata 

To;id  Sulida 


lOO'OO 

9-14 
6-86 

Ifl'OO 


THB    AKALTST. 


I 


¥ 


i 


Hero  we  have  milk  of  exceedingly  ricli  quality,  and  yet  the  fiolids,  minus  fats,  did 
not  exceed  the  proportion  found  in  poor  milk.  The  addition  of  even  6  per  cent,  of  water 
to  this  rich  milk  could  be  detected.  I  may  add,  that  this  milk  yielded  20  per  cent, 
of  cream,  which  I  was  informed  was  the  usual  proportion  obtained  in  the  dairy. 

Adulteration  wUh  Sugar. — ^Only  three  cases  of  adulteration  with  sugar,  and 
one  with  treacle,  have  come  under  my  notice.  In  two  of  the  former  cases  there  were 
prosecutions  by  the  Corporation  of  Dublin,  but  both  unfortunately  failed, — one  owing  to 
the  death  of  the  defendant  before  the  case  came  on  for  trial ;  the  other  on  account  of  a 
technical  error  made  by  the  food  inppector  concerned  in  the  case.  In  one  of  these  cases 
the  adulterants  consisted  of  90  per  cent,  of  water  and  1*5  per  cent,  of  sugar;  in  the 
other  50  per  cent,  of  water  and  2^  per  cent,  of  sugar. 

AduUeration  with  Common  Sali.^-1  cannot  understand  the  object  of  adding  salt  to 
milk,  but  this  substance  is  occasionally  used  for  that  purpose  in  Ireland.      Last  year  the 
guardians  of  the  North  Dublin  Union  prosecuted  a  contractor  who  had  supplied  to  them 
milk  which  I  had  certified  was  adulterated  with  50  per  cent,  of  water,  and  at  leaa^^ 
0*5  per  cent,  of  common  salt.  ^^| 

Adulteration  wtth  Chalk, — It  is  a  popular  belief  of  great  antiquity  that  chalk  is  a 
common  adulterant  of  milk.  On  the  other  hand  I  am  under  the  impression  that  pnblic 
analysts  doubt  that  such  a  sophistication  ever  existed.  I  have  to  record  one,  and  the 
only,  case  that  has  come  under  my  notice.  A  specimen  of  milk  sent  to  me  for 
examination  by  the  guardians  of  Millstreet  Union,  county  of  Cork,  was  found  to  contain 
1*]1  per  cent,  of  ash,  of  which  one-half  was  insoluble  in  water,  dissolved  with 
efiervesccnee  in  hydrochloric  acid,  and  yielded  Umc  equal  to  ^  per  cent,  of  carbonate  of 
calcium  in  the  milk.  The  article  was  well  watered,  but  the  chalk  had  probably  been 
added  to  rather  stale  milk  to  correct  acidity,  for  tlie  weather  at  the  time  was  very  hot. 

Aihdteratimi  with  Flour* — In  Ireland  this  form  of  adulteration  is  ©xcessively  rare,  as 
I  have  met  with  but  one  case  of  it.  Last  year  I  examined  a  specimen  of  milk  for 
Mr.  Lewis,  the  well-known  perfume  manufacturer,  of  Dublin,  and  found  that  it  contained 
a  very  large  amount  of  rice  flour. 

These  are  the  only  adulterants  which  1  have  found  in  milk.  When  the  enormous 
number  of  samples  which  I  have  examined  is  considered,  the  cases  of  sophistication  with 
articles  other  than  water  are  extremely  few  and  unimportant,  numbering  altogether  only 
six,  exclusive  of  salt,  which  is  frequently  added  to  milk.  As  these  cases  are  authentic, 
and  as  similar  forms  of  adulteration,  except,  perhaps,  with  salt  and  sugar,  have  not  been 
noticed  by  the  modem  "  public  analysts,'-  it  is  worth  while  placing  them  on  record. 

Milk  deficitnt  in  Fatfi. — The  practise  of  selling  milk  which  has  been  deprived  by 
skimming  of  a  portion  of  its  cream  is  much  more  general  in  England  than  in  Ireland ; 
but  a  very  common  practice  in  the  latter  country  is  to  sell  as  whole  milk  that  portion 
which  is  first  drawn  from  the  cow,  and  is  termed  **  foreings,"  or  fore  milk.  The  fore 
milk  is  very  poor  in  fat,  which  is  the  most  valuable  constituent  of  the  article;  whilst  tho 
portion  of  the  milk  last  drawn  (**8tripping8**)  is  extremely  rich  in  fata,  and,  in  fact,  is 
Bometimcs  like  cream.  The  average  amount  of  fats  in  whole  milk  is  about  3 J  per  cent. ; 
whilst  in  fore  milk  it  sometimes  sinks  so  low  as  0*5  per  cent.  So  common  is  the  practise 
of  selling  fore  milk  for  whole  milk  that  when  I  find  a  milk  to  have  less  than  2^  per  cent. 
of  fats,  I  certify  that  it  has  been  deprived  of  a  portion  of  its  cream  by  skimming,  or 
that  it  is  fore  milk,  which  practically  is  the  same  thing.  On  this  form  of  certificate 
there  have  been  many  convictions  obtained.  In  August,  1877,  a  dairy  proprietor  was  fined 
£10  for  having  sold  fore  milk  as  whole  milk,  by  a  Dublin  police  magistrate.  He  confessed 
to  the  practice  in  court,  and  added  that  he  sold  the  strlppings  as  cream  I 
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KOTES  ON  THE  EFFECT  OF  LOW  TEMPERATURES  UPON  MILK. 
By  Chabx£S  Estcou&t. 

subject  possesses  a  practical  interest,  inasmucli  as  it  is  Dot  of  singular  occurrence  to 
find  a  defence  set  up,  founded  upon  sucli  effect.  Tlic  usual  theory  has  been  that  cold 
causea  all  the  watery  portion  of  the  milk  to  separate  out  and  rise  to  the  surface,  all  the 
solids  of  milk  being  left  at  the  bottom,  if  the  milk  bo  exposed  for  a  sufficiently  long 
period. 

Of  course  the  whole  theory  pre-suppoBee  no  agitation  of  the  milk  by  carriagei  or 
■tuning  up  in  process  of  sale. 

Aflsuming  these  practically  impossible  conditions,  I  obtained  the  following  results  in 
expetiments  with  two  milks.  One  milk  was  exposed  to  so  low  a  temperature  in  a  cylin- 
drical  Tessel,  about  2  j-  deep  by  3  diameter,  that  the  top,  the  sides,  and  a  portion  of  the 
bottom  joining  the  Bides,  were  solidified  to  the  extent  of  about  one  inch  in  thickness, 
karing  a  portion  iic|uid,  which  occupied  part  of  the  middle  and  bottom  of  the  vessel : — 


Flaiil  from  middle 
and  bottum. 


^^m  Milk  at  ordinarf        Solid  from        Solid  from  sides 

^^B  temperature.                 top.             Italf  way  down, 

^^B  Per  centagei. 

^^^H  Total  sotida         12  06        ...        1500 7*0    18-9 

^^^H  Solidanotfat       10  04         ...           GdO 6^8     18*3 

^^^"^  Fat           ♦..          202        ...          8-60 12    06 

I        Another  milk  (which  had  been  watered)  was  exposed  to  a  tempemture  of  about  38 

I       with  the  result  that  no  portion  of  it  solidified  in  about  12  hours. 

^^m  Milk  at  ardinarjf     Liquid  from         Liquid  from 


temperature. 


Liquid  from 
bottom. 


Total  solids 
BoUdf  not  fut 
Fat 


11-56 
8-83 
2-73 


903 
0*61 


top.  middle. 

Per  centages. 

H'OO         ...         10*20 

8-74         ...  8-74 

6  26         ...  1*40 

n  the  case  with  which  I  was  concerned,  the  iDspector,  being  the  fiist  nioralng  purchaser, 

was  served  with  the  top  portion  of  the  milk,  and  it  was  urged  in  defence  that  this  sample 

appeared  by  analysis  to  have  been   fraudulently  watered,  when  in  fact  the  effect  was 

produced  by  the  low  temperature  to  which  the  milk  had  been  exposed. 

The  results  of  my  experiments,  however,  disposed  of  thia  theory ^  for  I  think  I  may 

Bftfely  say  no  analyst  would  suspect  watering  in  a  milk  represented  by  **  top"  in  either 

pie. 


ON  THE  ESTIMATION  OF  2INC  IN  SPEIKG   WATERS. 

By  E.  HvLrus.* 

Wkwt  zinc  must  be  estimated  in  potable  waters,  several  litres  should  be  evaporated  in 
order  to  get  weighuble  quantities  of  cine.  To  save  the  trouble  of  evaporating  the  author 
uses  Iho  following  method,  with  great  success,  in  the  absence  of  iron  : — 

2*6  grams  of  potassium  fcrrocyanido  ore  dissolved  in  water,  and  then  made  up  to 
100  c.c.  J  3  536  of  zinc  sulphate  are  dissolved  in  water,  and  made  up  to  ouo  litre.  1  c.c. 
of  this  solution,  therefore,  contains  '01  of  zinc  oxide.  Two  glass  cylinder»|  of  about  an 
inch  and  a  half  diameter,  are  filled,  one  with    20(lc.c.  of  the  filtered  sample,  the  other 

*  Corrcipondenz^blatt  des  Vcrcinc},  Aaalytischer  Chemiker,  J^brg.  2,  Xu.  3< 


with  200  c.c.  oi  springs  ixtBT  free  from  zinc.     To  each  of  thtni  eight  dropa  of  hydrochloric 
acid  and  2  c.c.  of  the  ferrocyanide  solution  are  next  added.     The  feTTOcyanide  produces 
at  once  a  cloud  in  the  water  contaitiing  the  zinc.     Zinc  solution  is  now  carefully  added 
to  the  other,  until  the  same  turbidity  is  ohtained.     As  the  reaction  takes  some  time 
manifest  itself,  it  is  best  not  to  add  too  much  zinc  at  once,  but  to  wait  five  minutes  af 
every  little  addition  of  zinc  solutiuc.     After  this  preliminary  experiment,  another  200  c.c. 
of  the  tampk  are  put  into  a  glass  cylinder,  with  eight  drops  of  HCl  and  2  c.c.  ferrocyanide. 
Five  other  cylinders  are  now  filled  each  with  200  c.c.  pure  spring  water,  eight  drops  of 
HCl,  and  2  c.c.  ferrocyanide,  and  to  the  first  ooe  of  these  is  added  the  same  quantity  of 
zmc  solution  as  used  in  tho  preliminary  experiment,  to  the 

Second  ...  ,..  ...  ...  ...  '1  c.o*  mors. 

Ttiird     ...  ...  ...  .,.  ...  '2  c.c.    -■ 

Fourth  ...  ...  ...  ...  ...  -1  c.c«  leM, 

Fifth '2  CO.    — 

After  standing  for  half-an-hour  in  not  too  strong  daylight,  the  different  turbidities 
are  compared  with  the  use  of  the  sample.  It  is  now  very  easy  to  calculate  the  amount 
of  zioc. 

The  following  threo  are  selected  from  seven  blank  experiments,  made  by  the  author, 
to  show  tho  accuracy  of  his  process,  which,  however,  is  no  longei  reliable,  when  the 
quantity  of  zinc  exceeds  "05  gram  per  litre. 

Takea  ...        -02  gram  ZnO  Foond  ...        -022 


*0l 
•002 


•012 
•002 


The  presence  of  minute  quantities  of  zinc  docs  not  seem  so  injurious  to  health  as 
generally  believed.  The  author  analysed  a  sample  of  springwater  from  Tuttendorf,  in 
Qermany,  and  found  it  to  contain  *007  gram  of  ZnO  per  litre  (-49  grafl.  per  gallon),  and 
he  iras  assured  that  this  water  had  been  drunk  by  the  population  for  about  a  century. 
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NOTE    ON    TBE    FILTER    WASHDiG    OF    THE    FATTY    ACIDS, 

By    J.    Bkieelet, 

The  fatty  acids  may  be  washed  without  any  fear  of  loss  from  running  through  or  over 
the  filter,  by  simply  using  a  double  filter  in  the  following  manner  : — 

Take  two  filter  papers  of  difi'crent  sizes,  fold  them  separately,  and  place  the  small 
paper  inside  the  large  one,  with  its  triple  fold  towards  the  single  part  of  the  large  paper- 

If  the  papers  used  be  of  the  same  size,  the  fat  is  very  often  carried  over  tlie  edge  by 
the  capillary  attraction  between  the  folds  of  the  paper. 


COMMESPONBUNCE. 


[The  Editon  are  not  reipooiible  for  the  opinioaa  of  their  Correipondeats.] 


CANE   SUGAR    IN    MILK. 

To  THB  Eijttoa  OF  *^  Tbb  Akaitbt.'* 

SiRj-'Id  reply  to  Dr.   Sterenson,  I  have  much  pleasure  io  giTicg  details  of  mj  maljma  of  tba 
sugared  mUk  referred  to  in  m;  letter  of  December,  1878  fAmi^»i,  January^  1B79). 


Tb«  tnilV,  which  had  a  tp.  ^.  of  10-30,  wna  first  analyicd  in  the  ordinary  way  by  Wanklyu*!  method, 
«1ieii  the  somewhat  cootradictoty  results  indmced  me  to  uiako  a  seoond  anulyiis—  the  results  of  which  were 
quite  concordant  with  those  of  the  first, 

fst  Snd. 

Fat 2-94        310 

Soiidanotfat  9  42        9-37 

AMh ..,  -67        5B 

these  the  fat  and  solids  not  fat  were  r»thrr  low,  but  not  sufficiently  so  to  lead  me  to  oondemn 
the  Riilk,  hut  the  low  a^h  induced  me  to  inresti^tv  the  miitter  further, 

Noticing  that  the  milk  was  tmusually  sweet,  I  iit  fir«t  suspected  glyceriney  but  not  being  able  to  detect 
my,  1  then  thought  of  caue  sug-ar,  and  it  at  once  occurrod  to  me  that  1  might  bo  uble  to  ^certain  whether 
it  WBB  present  by  taking  a  measured  quantity— inverung  one  half  by  Ha  S0|,  and  titrating  both  with 
FtihlLng,    Thia  I  did,  and  the  result  iadicated  31  per  cent,  of  cane  sugar  in  the  milk. 

In  another  portion  I  determined  the  casein,  and  found  2-9  per  cent.  Then  9*87 — (2-9  -f  3l)^2-8, 
the  Bnoiiut  of  lactose  indicated  hj  di^erence.  No  doubt  this  method  gires  t&o  hiifh  a  proportion  of  cone 
iug«r,  and  I  nerer  pretended  to  determine  it  "accurately"  by  this  method  alone.  Had  I  relied  upon  thii 
tzolosiTely,  I  should  have  said  the  milk  had  been  adulterated  wttb  more  than  30  per  cent,  of  sngared 
water  instead  of  "at  least  20"  per  cent.  1  still,  howerer,  assert  tliat  **  the  whoy  of  a  milk  sophisticated 
with  syrup  may  be  easily  tested  for  cane  sugar'*  in  tho  way  specified,  as  the  difference  will  always  be  much 
greater  than  in  the  case  of  a  whey  unadulterated  with  cane  sugar.  If  Dr.  Steven8<>n,  or  any  one  else,  can 
p<»iQt  out  a  better  mode  of  doteotiiig'|tbis  iogomous  (and  I  think  often  practised)  sophisticatioD,  no  one  will 
be  better  pleased  than  myself.  Tonrg,  &o., 

67,  Lemon  Street,  Truro,  February  B^A,  1879*  J.  H.  COLLINS. 


ANALYSTS'  BEPORTS. 
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At  the  quarterly  meeting  of  the  Bristol  Town  Council,  on  Tuesday,  Mr.  Btoddart,  City  Analyst, 
preM&ted  his  report,  which  stated  that  during  the  past  quarter  be  had  mode  siity-ojie  analyses  of  food,  &o,, 
■ad  found  that  ten  were  more  or  lets  impure  or  unadulterated.  Of  the  articles  analysed,  fifty-four  were 
brought  by  the  inspector  and  seven  by  the  public  themselTes. 

At  the  Marylebono  Vcatry,  Dr.  Whitmore  reported  that  during  the  quarter  ending  January  31,  ha 
hod  analysed  forty- five  samples  of  food  consisting  of  16  iomplei  of  milk,  8  of  mustard,  9  of  butter,  6  of 
eoffee,  3  of  bread,  1  of  whisky,  and  2  of  gin.  All  the  samples  of  milk,  with  one  eiception,  were  genuine. 
Three  lUBplca  of  mustard  were  adulterated  with  starch  to  the  client  of  from  26  to  30  per  cent.  All  the 
samples  of  batter  were  ao  far  genuine  oa  to  be  free  from  udulteraiion  of  any  fat  other  than  butter,  but  it  is 
important  to  notice  that  in  several  samples  the  water,  salt,  and  organic  matter  (nul  fat)  amounted  to  16  or 
16  pcf  cent  of  the  whole.  The  samples  uf  colfeo  were  all  genuine,  as  were  olsio  the  samples  of  bread. 
The  samples  of  whisky  and  gin  were  somewhat  below  the  stutidard  of  strength  at  which  they  are  uauolly 
1^;  in  other  respects  they  wera  freu  from  adulteration. 


LAW    BEPORTS. 


II ILK  OT  SuLPHCtt  Ca3B8.— Mr.  J.  W.  Bcntley,  gr«»cfir,  HiKh-street,  Guildford,  appeared  to  an  ad- 
joonied  summons  charging  bim  with  having  sold  on  the  lat  of  January  last  two  ounces  of  sulphur  not  of  the 
aatara,  substance,  and  quality  demandtd  by  the  purcbaser.  The  case  hod  boen  adj«jumed,  as  were  scteral 
uthen  of  the  same  kind,  for  the  attendance  of  the  borough  analyst.  The  Town  Clerk  again  appeared  for 
the  prosecution,  and  Mr.  George  White  for  the  defendant.  Evid<mce  as  to  the  purchase  of  the  article  by 
\\  8.  Titley  harbg  already  been  giren,  Mr.  Angell,  public  analyst  for  the  Borough,  stated  that  he  received 
rum  Mr  Superintendent  Law  the  sample  of  "  milk  of  sulphur"  marked  No.  69.  He  analysed  the  same, 
and  found  it  was  not  '^milk  of  sulphur"  but  '*  suWimed  sulphur,"  or  "flour  of  sulphur,"  the 
eleneiitary  constituent^  of  which  were  the  same  as  in  *'  milk  of  sulphur,"  but  prepared  in  a  ditTertnt  way, 
and  intended  for  a  different  purpose.  The  "flour  of  sulphur"  was  a  much  cheaper  article  than  "milk 
ofsulphnr,"  which  was  made  from  "sublimed  sulphur,"  with  other  iugredienta  added.  If  purchased  by 
tbtoosk  **snbJimed  sulphur"  would  run  about  16b.  6d.  per  cwt.,  while  precipitated  or  milk  of  sulphur  would 
tMl  38s,,  and  even  that  would  not  bo  a  pure  article.  There  was  no  lime  in  the  sample,  and  the  article 
wis  not  a  medicinal  preparation.  Any  grocer  upon  being  asked  for  the  medicinal  preparation  of  sulphmr 
•bould  refer  the  intending  purchaser  to  a  druggist,  lie  believed  there  was  a  law  which  prohibited  grocers 
hvm  weHiii^  dmga.    Croes-eiamined^He  regarded  himself  us  the  representatiro  of  tht  intercats  of  the 
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•♦  Food  sad  Drugs  Act  "  in  that  borough.  He  suggested  that  the  grocers  as  w«H  as  the  chemists  of  tha 
town  should  be  called  upon  and  lukcd  for  the  **  milk  of  sulphur/'  He  could  not  positiretj  saj  that  he  bad 
the  man  sent  round  for  the  urtictes.  Mr.  D.  Hoydon,  a  niagislTate— -Mr.  Angell  would  only  be  doing  his 
dntj  in  directing  such  steps  to  be  taken.  Cross-examination  continued — There  was  neither  lime,  sulphate 
of  lime,  nor  gjj>unm  In  pure  '*  milk  of  snlphar."  De  was  not  aware  that  the  term  "  milk  of  sulphur  *'  waa 
eHininnted  from  the  "  British  Pharmacopoeia"  in  the  last  edition  of  IS67,  whicU  be  had  referred  to.  He 
knew  that  in  the  RuDCorn  case  there  was  58  per  cent,  of  sulphate  of  lime  in  the  sample  of  **inilk  of 
sulphur."  Ke-exttmined— He  waa  aalisfiod  that  "milk  of  sulphur"  and  "precipitated  BulpUor'*  were 
lynoojmous  terms.  Mr.  White,  in  addressing  the  Court  for  the  defence,  said  that  from  the  begi&Ding  it  had 
been  alt  a  mistake,  though  originated  by  Mr,  Angell  in  his  desire  no  doubt  to  gain  a  reputatioa  in  the 
Boioajh.  In  the  work  wblch  that  gentleman  bad  himself  referred  to  as  an  authority  for  the  case,  One  term 
"*  nilk  of  sulphur  "  was  not  used,  and  it  was  clear  that  he  should  have  giren  inslraetions  for  the  porehastf 
to  ask  for  ^*  precipitated  sulphur/'  and  not  that  which  was  demanded.  The  term  **  milk  of  sulphur  **  might 
have  remained  in  use  amoDget  the  people^  but  it  was  not  in  the  ''  Phiirm!icopmia>"and  be  was  informed  that 
*^  precipitated  sulphur '"was  quite  a  difTerent  article,  wbicli  was  doubtless  the  reason  of  the  omission  to 
whioh  he  had  drawn  attention.  He  held  that  Mr.  AngcU  should  bare  got  the  purchaser  to  ask  cither  for 
"sahlimed  sulphur  "  or  '*  precipitated  sulphur,"  and  then  probably  the  mistake  would  not  have  oecurred. 
Ab  it  was,  Sergeant  Titlej  asked  lor  an  article  which  the  trade  had  ceased  to  manufacture,  aud  the  nearest 
kind  to  it  io  the  shop  was  supplied.  The  Bench  surely  would  not  convict  the  d^endant  of  an  offence, 
when  the  purchaser  had  simply  misled  him,  and  had  gone  for  the  sulphur  to  a  grocer,  who  only  sold  the 
common  kind.  It  bad  been  contended  by  Mr.  Asgcll  that  "  milk  of  Bulpbiir"  and  *'  precipitated  sulphur" 
were  synonymoun  terms,  but  others  htld  difftrently,  and  it  was  manifest  thnl  by  using  one  term  when 
another  was  meant,  all  the  tradesmen  in  the  town  might  be  taken  in.  UeDty  Williams  suid  he  wai 
an  assistant  to  Mr.  Bentley.  He  remembered  Sergeant  Titley  asking  to  be  serrcd  with  some  sulphur. 
He  understood  him  to  mean  the  *'^  powdered  sulphur,"  which  was,  he  beliered,  purer  tlian  the  ordinary 
sulphur.  He  supplied  him  with  two  ounces  for  a  penny,  and  was  then  told  it  was  wanted  for  analyticid 
purposes.  CrcM-examined«  He  did  say  that  the  powdered  sulphur  was  purer  than  '*  milk  of  sulphur,'* 
as  that  was  more  adulterated.  He  did  not  tell  the  purchaser  they  did  not  sell  **milk  v[  sulphur,*'  as  he 
did  not  know  there  was  any  difference.  Be  thought  that  the  purest  kind  would  be  sure  to  do.  He  did 
consider  he  was  selling  a  purer  article  than  that  whirh  was  asked  for.  He  bad  seen  "  milk  of  sulphur,*'  hut 
not  at  Mr.  Bentley's  shop.  He  did  ask  onolhcr  young  mnn  in  the  shop  about  the  "milk  of  sulphur" 
at  the  time,  and  he  Eaid  it  was  the  same  as  what  they  bad  got.  Mr.  Sells,  a  magistrate:  Then  one 
was  OB  ignorant  as  the  other.  There  is  as  much  differcDce  between  the  two  as  between  '*  Malaga"  raisini 
end  *'  Yalentia  "  raisini.  It  seemed  that  in  the  matter  of  selling  drugs  they  were  going  back  100  years. 
The  defendant  being  asked  from  the  fiench  if  he  knew  the  difference  betwceu  the  two  sulphurs,  replied  in 
the  negatire.  There  being  no  further  eTideuoe,  the  Mayor  said  thej  would  reaerre  their  deciaiou  until 
they  had  heard  the  other  cases, 

Mr.  Frederick  Whetlcr,  was  also  summoned  for  a  similar  ofTfince.  The  Town  Gerk  obserred  that  the 
distinolion  in  this  case  from  the  others  heard  was  that  the  defendant  was  a  c!iemist  and  might  reasonably 
he  eipected  to  know  more  about  sulphur  and  other  drugs,  than  the  grocers,  and  he  had  further  charged 
2jd,  for  ft  precisely  similar  article  to  that  which  Mr.  Bently  charged  only  one  penny  for.  Police  Sergeant 
Titley  said  that  he  went  to  the  defendant's  shop  on  the  1st  Jouuary,  and  asked  for  two  ounces  of  "milk 
of  sulphur,"  which  defendant  himself  supplied  and  charged  2|d,  for,  and  which  be  paid  him.  He  told  the 
defendant  the  article  was  wanted  for  the  purpose  of  being  andysed  by  the  Borough  Analyst,  and  that  he 
could  retain  u  portion  of  it  if  he  liked,  which  ho  declined  doing.  Witness  thereupon  gave  the  packet  to 
Mr,  Superintendent  Law.  Mr,  Angell  stated  that  he  received  the  sample  Ko.  60  from  Mr.  Law,  and  upon 
analysing  it,  he  found,  as  entered  in  his  book  (produced),  thai  the  sample  consisted  of  "sublimed"  or 
'•  flour  of  sulphur,"  which  was  an  article  of  inferior  ralue  to  "  milk  of  sulphur/'  and  of  different 
preparation.  By  the  Defendant :  The  artiL^Io  bought  was  pure  **  sublimed  '*  sulphur.  It  wo*  a  different 
preparation  to  precipitated  aulplrur,  The  def^udaut  said  he  gare  the  purchaser  what  be  considered  a  pure 
"  milk  of  sulphur."  By  Mr,  Sells  ;  I  keep  "milk  of  sulphur,'*  and  had  sc^me  in  my  shop  at  the  time* 
The  ex-Mayor  :  Then  why  did  you  not  supply  it,  as  it  was  aeked  for  ?  The  Defendant :  Bcoause  I  should 
then  have  been  prosecuted,  according  to  Mr,  Angell,  for  E>clling  sulphur  wbith  contained  lime,  which  the 
analyst  states  to  be  illeg&L  Mr»  Sells:  llien  knowing  the  diffeic-iiee  bdweeu  "milk  of  sulphur"  and 
"  flour  of  sulphur,"  you  purposely  supplied  the  inferior  article  when  aaked  for  the  other.  Mr.  Angell,  in 
answer  lo  Mr,  Sells,  said  be  did  not  Oud  any  arsenic  in  the  sulphur  which  he  analysed.  He  was  certainly 
surprised  at  the  mistake  which  had  been  made  in  terring  the  wrong  articles,  but  he  did  not  ask  any 
qtiestions  as  to  how  they  had  been  mode. 

Mr  E.  Waller  Martin,  chemist,  High  Street,  was  summoned  for  the  ,liko  offence.  The  Town  Clerk 
aaid  the  distinction  in  this  case  from  the  others  was,  that  the  article  sold  was  '♦  Milk  of  sulphur/'  but 
contained  7'8  per  cent,  of  autphete  of  lime.    Sergeant  Titley  stated  that  he  Tinted  the  defendant's  shop  on 


k 


ANALYST. 


56 


January,  and  aslced  to  be  supplied  with  two  ouncei  of  **iDilk  of  sulphur/'  and  Tias  wrved  by  a 
^■hopmaD,  wbo  charged  3d.  for  the  article,  which  he  paid.  He  told  him  that  the  salphur  wag  bought  to  be 
Iped,  and  tliat  he  could  keep  a  portion  if  he  thought  proper ;  he  declined  the  offer,  and  witness  handed 
paokct  to  Mr.  Superintendtnt  Law,  Mr,  Angell  stated  ihnt  upon  analysing  the  sample  No.  62  he 
fttuad  it t<»  contain  7'8  per  cent,  of  aulphnte  of  lime,  and  the  rett  sulphur.  "  Milk  of  sulphur**  ctrtainly 
ought  sot  to  contain  any  lirae.  Ho  repeated  that  *' Milk  of  sulphur*'  and  *•  precipitated  sulphur"  were 
[tynonyxnouB  terms.  By  the  defendant :  Hia  authorities  for  saying  they  were  the  aamo  thing  were 
'•  Dr  Altfield'a  Manual  of  Cheroietry  **  and  works  hy  Dr.  Priorj  Dr.  Muter,  and  Uru'a  "  Dictionary  of 
Artt/*  (The  witness  read  eitracta  from  the  works  of  the  aulhora  named,  and  observed  that  be  knew  of  no 
higher  authority  than  that  of  Dr.  AttGeld,  wbo  waa  Professor  of  Chemistry  to  the  Pharmaceutical  Society 
\ef  Great  Britain).  He  did  place  the  authorities  ho  had  t|Ufited  collectiTely  before  the  PharroacopoDia  of 
'1S67.  Mr.  Sella  said  he  had  medical  Quthorities  dating  hack  to  1745,  fihowiog  lime  to  be  recognised  as  a 
component  part  of  "  milk  of  sulphur."  Mr.  Angell  obaerred  that  that  was  before  the  use  of  hydrochloric 
'  fteid  waa  known.  Mr,  Selli  said  it  was  so  recognised  down  to  a  very  recent  period,  and  he  asked  Mr.  Angell 
if  he  was  not  aware  that  it  was  a  fact  that  the  older  medical  men  in  the  present  day  preferred  the  old 
preparation  of  sulphur  with  a  small  quantity  of  lirao  in  it  ?  Mr,  Angell  answered  that  he  was  not  aware 
sach  was  the  fact.  Mr.  Sells  E.*iid  he  was  old-foshioued  enough  as  a  medical  man,  and  he  preferred  tbe  old 
preparation,  and  he  read  an  extract  from  the  writings  of  an  eminent  surgeon  of  LiTcrpool,  who  held  the 
like  Tiew.  Mr.  Angell  in  answer  to  Mr,  Sells,  said  there  was  nothing  to  prevent  the  preparation  being 
wade  in  that  way  still ;  and  that  any  pcrBon  supplying  "  precipitated  sulphur"  when  asked  for  **milk  of 
tQlphur"  would  not  be  Bubstituting  an  inferior  article,  but  in  supplying  ''sublimed  sulphur**  they  would 
be  giving  an  inferior  article  to  "  milk  of  sulphur."  Mr.  D.  Haydon  asked  what  standard  the  chemists  had 
to  go  by  }  Mr.  Angell  replied,  the  latest  edition  of  the  "PbarmacopaDia."  Mr.  Haydon:  Thtn  must  the 
magistrates  regard  the  article  as  obsokte,  or  go  back  to  a  previous  edition?  Mr.  Angell  said  thii  terms 
were  hracketted  now.  JUr.  Martin  :  Not  in  the  addition  we  have  here.  Mr,  Angell  said  he  would  admit 
tbat,  but  it  was  so  in  other  works,  the  term  '*  milk  of  sulphur  "*  having  no  meaning,  there  being  no  milk  in 
it,  bad  been  properly  left  out  of  the  1867  edition  of  the  "  Pharmacopcria."  By  Mr.  Sells  :  With  7*8  of 
lime  only  in  the  article,  there  was  no  dcmger  in  it,  but  cases  might  occur,  and  indeed  had  occurred,  where 
ibe  proportion  of  lime  had  been  from  70  to  60  per  cent.,  which  was  a  dangeroos  proportion,  Mr.  Martin 
■aid  bii  cose  waa  simply  that  he  as  a  chemist  was  bound  to  go  by  the  *'  Pharmacopoeia  "  of  1867*  and  he 
relied  upon  the  decision  in  the  Runcorn  case,  which  wss  precisely  similar  lo  his  own.    Ue  produced  a 

)ort  of  the  decision  given  in  thai  case  by  the  justices  in  Quarter  Sessions,  held  at  Knut«ford  in  April 

I,  Sir  Hardinge  Gifford,  M*P.,  tho  Solicitor-general  being  one  of  the  magistrates  present,  when  the 

ion  of  a  chemist  for  selling  milk  of  sulphur  was  quashed,  it  being  held  thnt  in  selling  the  article  he 

'committed  no  offence  within  the  mcamng  of  the  Act.     He  maintained  that  it  was  pure  "milk  of 

_  kur  **  that  the  witness  Tilley  was  supplied  with,  and  that  be  had  ooramitted  no  offence  within  the 
iDMitiDg  of  the  Act.  Tho  Bench  then  retired,  and  after  a  short  deliherotion,  the  Mayor  announced  that 
Uiey  bad  given  the  cases  serious  consideration,  and  as  a  result  they  found  that  in  Mr.  Martin's  case  the 
■rtiole  iraa  lold  as  was  demanded  by  the  purchaser,  and  tho  charge  "would  therefore  be  dismissed;  in  the 
etie  against  Mr.  Bcntloy,  the  Bench  considered  be  had  acted  wrongly,  but  he  had  charged  a  foir  price  for 
tbe  article  sold,  and  believing  that  a  mistake  only  had  been  coraraitted,  they  felt  that  justice  would  be  met 

the  nominal  fine  of  a  farthing;  In  the  case  of  Mr,  Wheeler,  it  was  admitted  that  quite  a  different 
ttrtide  had  been  knowingty'sapplied  by  the  defendant  to  what  was  demanded,  and  a  fine  of  20fl.  and  costs 
would  be  inflicted. 

AouxTBHATioif  OF  MiLK. — At  the  Alton  Petty  Sessions,  Edward  Faithful,  milkmon,  in  the  employ  of 
Mr.  "W,  O.  Gunner,  was  charged  with  selling  milk  Tvhich  hod  been  adulterated  with  water.  Tho  charge 
WIS  denied.  The  case  was  heard  at  the  previous  bonch,  but  tho  magistrates,  at  the  request  of  Mr.  Gunner, 
poetponed  their  decision  till  the  milk  had  been  analysed  at  the  laboratory  at  Somerset  House,  defendant 
bd&g  diaiafijfiod  with  the  oounty  analyst's  report,  which  was  as  follows : — 

"  I  am  of  opinion  that  the  sample  of  milk  contained  tho  parts  as  under,  or  the  percentages  of  foreign 
iDgredieati  as  under ;— Butter  fat^  2-94  per  coot.  ^  solids  not  fat,  8  30;  genuino  milk,  89  parts  ^  added 
water,  11  parte.  Taking  the  lowest  quality  of  genuine  milk  as  n  boHis  fur  calculation,  there  are  at  least 
1 1  per  cenUgea  of  added  water  in  this  sample.  If  the  original  milk  was  of  fair  average  quality  much  more 
mast  have  been  added.  No  change  had  taken  place  iti  the  sample.  Mr.  Arthur  Angell,  the  analyst,  waa 
eiantined  ae a  witness,  his  evidence  being  to  the  following  effect: — Water  was  a  large  oomponent  part  of 
Bulk,  but  he  was  perfectly  confident  he  could  detect  any  excess,  though  there  waa  no  natural  distinction 
beiweeD  added  water  and  that  which  formed  a  component  part  of  the  milk.  The  amount  of  fatty  matter 
jBjbe  aolids  make  the  difference  between  rich  and  poor  milk.  The  quantity  of  water  in  genuine  milk  is 
to  but  slight  variation.  According  to  the  standard  which  has  been  fixed  by  the  Society  of  Public 
9  per  cent,  is  the  lowest  quantity  of  '<  solids  not  fat,"  found  in  genuine  milk.  He  was  not  certain 
irtftber  keeping  mUk  would  add  to  the  proportion  of  water  which  it  contained.    Decomposition  might 


titer  tbo  rolatire  proportions  of  liqttid  and  solid  matter.  He  b^HcTcd  he  analysed  tliG  railk  ehortly  afl^r 
h«  receired  it.  The  feeding  of  cows  would  maleriAnj  a£fect  their  milk  as  regards  the  fut  it  coatained»  bttt 
as  toog  as  the  animals  were  healthy  the  quantity  of  the  dry  solids  com taised  in  the  milk  would  be  practically 
oonttant.  Be  did  Dot  take  the  speciBc  grarity  of  the  milk.  He  was  not  of  opinion  that  the  fiict  of  cowi 
eating  frosted  swecds  would  incrense  the  proportion  of  water.  The  defendant,  Edward  Faithful,  deposed 
that  hb  milked  the  cows  on  the  12tli  of  December,  and  afterwards  sold  the  milk  in  the  town.  He  swore 
that  he  added  no  water  to  it.  The  milk  was  out  of  his  sight  fur  about  three-quarters  of  an  hocr  in  the 
sbed,  with  the  door  shut  but  not  locked^  and  someone  might  therefore  haye  put  water  into  it  without  bif 
knowledge.  He  did  not  think  there  was  any  water  in  the  can  when  he  put  the  milk  in.  The  Somerset 
House  analysis  was  ua  follows: — The  sample  of  milk  referred  to  in  tho  annexed  letter  was  du!y  received 
on  the  0th  instant.  We  hereby  certify  that  we  have  analysed  the  same,  and  declare  the  result  of  otir 
analysis  to  be  as  follows: — Solids  not  fat,  764  per  cent;  fat,  3-67 ;  water,  85-89.  Afl«r  makiog  the 
addition  for  natural  loss  arising  from  the  decomposition  of  the  milk  through  keeping,  the  amount  of  ♦'  solids 
not  fat,"  is  lower  than  is  found  in  genuine  milk  of  low  quality.  From  a  consideration  of  these  results  we 
are  of  opinion  that  the  mik  contains  not  leas  than  tire  per  cent,  of  added  water."  The  magistrates  imposed 
a  penalty  of  £5,  fine  and  costs.     The  money  was  paid. 

Adulterated  Whiskey.— At  tho  adjourned  hearing,  at  Bridgewater  County  Petty  Sessions,  of  the 
ease  referred  t<>  in  our  last  number  in  which  a  pablioan  was  summoned  for  selling  adulterated  whiskey, 
a  certificate  was  produced,  obtained  by  the  defendant's  solicitor  from  the  laboratory  at  Somersot^house, 
^Contradicting,  on  material  points,  one  from  the  county  analyst,  produced  at  a  former  court  by  the  police. 
It  was  alleged  in  the  latter  certificato  that  the  sample  was  entirely  composed  of  plain  raw  grain  spintr 
^wered  by  the  addition  of  about  30  per  cent,  of  water,  end  coloured  with  burnt  sugar.  The  Somcrfei 
bonsa  certificate  stated  that  the  sample  of  what  waa  admitted  to  he  the  same  spirit  waa  a  mixture  of  malt 
and  rawgraitt  spirit,  of  which  Irish  whiskey  was  generally  constituted,  and  that  it  wa«  free  from  impurities, 
The  itunmoos  was  difimissed. 
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According  to  the  report  of  a  recent  trial  at  Guildford,  tho  analyst  is  credited 
statitig  that  "  he  regarded  himself  as  the  representative  of  the  interests  of  the  Sale  of 
Food  and  Drugs  Act  in  that  borough.  He  suggested  that  the  grocera  as  weU  as  the 
chemisita  of  the  town  should  ho  called  upon  and  asked  for  milk  of  sulphur.*'  Naturally 
our  able  opponent  the  Chemist  and  Dru^f^ist  takes  gleeful  hold  of  this  statement,  and  not 
only  that  organ  but  also  the  great  apostle  himself  opens  tho  Tials  of  his  wrath  upon  analpts 
generally.  The  former  suggests  that  we  should  "be  good  enough  to  read  the  report  of 
the  Guildford  case,"  and  the  latter,  first  quoting  the  regret  expressed  by  our  late 
President  that  our  mcrabers  were  often  wrongfully  abused  as  public  prosecutors, 
triumphantly  points  to  the  present  instance  as  proving  that  the  abuse  is  deserved.  We 
would,  however,  beg  to  remind  these  authorities  that  exceptions  are  often  neceasary  to 
prove  the  rule,  and  if  one  member  of  our  Society  so  far  forgets  his  position  as  to  usurp 
the  functions  of  the  inspector,  it  does  not  follow  that  we  are  all  equally  oblivious  to  oiht 
proper  stations.  We  regret  much  to  have  to  disagree  with  any  member  of  the  Society, 
but  in  the  present  case  we  must  hold  that  the  analyst  overstepped  bis  province.  Ho 
should  remember  the  famous  words  of  the  French  general,  **  above  all,  8ir,^a«  de  %ek^^ 


It  would  also,  wo  submit,  have  been  wiser  for  the  analyst  to  have  accompanied  his 
certificate  with  a  letter  to  the  inspector,  calling  his  attention  to  the  decisions  already 
given,  r$  milk  of  sulphur,  and  then  if  the  proceedings  were  taken,  tho  blame  (if  any) 
would  have  been  entirely  removed  from  his  door.      The  very  object  of  giring  reporta 


in  Tbk  AmM^uns  of  all  tlie  leading  oases  is  to  keep  our  members  au  conrant  with  such 
decisions,  bo  that  when  a  caso  of  the  Bame  kind  occurs  to  them  Ihey  can  warn  the 
iBtpectora  by  showiDg  them  the  former  decisions  on  the  point. 


lat  is  '*  raw  grain  **  whiskey  r  According  to  Mr.  Sloddart  he  had  a  sample  of 
so-called  Iri«h  whiskey,  which  was  **  simply  raw  grain  epirit  diluted  with  water  and 
coloured  by  burnt  sugar."  According  to  Somerset  Hou&e  it  was  genuine  Irish 
whiskey,  "a  spirit  made  from  mixed  malt  and  raw  grain."  Is  ordinary  German  spirit 
of  wine  (made  from  any  cheap  farinaceous  maltcr  by  converBion  into  glucose  with  a 
little  malt  and  subsequent  fermentation)  then  legiilly  just  the  same  as  Irish  whiskey, 
provided  it  is  given  the  customary  colour  and  flavour  ?  Wc  wish  we  could  persuade  the 
GoTcmment  chemists  to  give  us  the  process  Ly  which  tbey  discover  a  spirit  made  from 
B  mixlurc  of  malt  aiid  raw  grain,  and  to  teach  us  whore  whiskey  cads  ond  raw  grain 
ft|>irit  begins.  Until  this  is  done  we  cannot  admit  the  analytical  turpitude  on  Mr. 
Btoddart's  part  dwelt  upon  by  the  Chemist  and  Drugght. 


^hen  the  Institute  of  Chemistry  started  it  was  not,  we  were  assured,  to  interfere 
with  the  provioce  of  any  existing  body,  but  simply  to  devote  itself  to  raising  the 
eiandard  of  scientific  chemists  tbroughout  the  country.  Having,  even  with  all  its 
intricate  machinery  of  council  and  censors,  ffiilod  to,  os  yet,  do  anything  except  collect 
ft  large  amount  of  subscriptions  (some  of  its  members  being  busily  engaged  in  running 
down  fees,  and  unblnshingly  lending  their  names  for  advpitisiug  purjioscs  witliout  let  or 
bindrance)  it  forthwith  announces  a  "  Conference"  on  "The  Adulteration  of  Articles  of 
Food|"  the  notice  of  which  says  "^n  Members  onhj  are  admitted  to  fake  part  i?i  ihete 
O^nfirineMtplfase  hrimj  thit  notice  mfh  you  "/  All  the  learned  societies  in  London  we  have 
irer  heard  of  admit  members  of  other  learned  societies  as  visitors,  but  this  Institute  still, 
tt  of  yore,  conducts  its  meetings  on  the  fccret  piinciple,  What  can  be  the  reason  of  tbis? 
Surely  lb©  Monthly  meetings  of  tbe  t^ocitty  of  rullic  Analysts  &tc  sufficient  "conference" 
•nd  conducted  too  by  men  who  are  daily  engaged  in  food  analysis.  We  shall  watch  with 
curiosity  the  results  of  this  mountain  io  labour,  but  meantime  it  looks  very  like  a  case  of 
an  attempt  to  usurp  the  functions  of  our  Society.  It  is  possible  that  there  are  some 
orgsoi^ers  who  would  only  be  too  thankful  to  see  our  Society  dissolved,  and  our 
ippointments  transferred  to  their  own  pockets  !  Well  we  have  done  the  work,  and  they 
are  on/y  note  beginning. 


There  arc  female  Pharmacists,  and  why  not,  says  Mrs.  Dr.  Hoggan,  female  analysts  ? 
Wo  are  liberal  enough  to  say  that  we  would  welcome  to  our  ranks  any  lady  who  had 
tbe  courage  to  brave  several  years*  training  in  a  laboratory,  but  when  Mrs.  Hoggaa 
prooeedfl  to  talk  of  women  micrusuopista  setting  up  ns  "Housekeepers*  Detectives"  and 
going  about  from  house  to  bouse  examining  food  (of  course  for  a  consideration)  w©  fancy 
the  power  of  nonsense  can  no  farther  go.  We  have  coii»uIted  our  respected  better-half, 
•nd  she  says,  "Just  let  one  of  them  come  poking  her  noso  into  my  house,  and  wo 
will  toon  see.** 


THE    ANALYST. 


5 


As  an  addendum  to  Mr.  Hebncr*6  intenisting  paper  on  condensed  milk,  on  a  previuus 

page,  we  may  reprint  the  following  paragraph  from  the  Groctr — 

**  The  Anglo-Swiss  Condensed  Milk  Company  have  made  a  profit  for  the  past  year  of 
£60,000,  which,  after  writing  off  £16,000  for  depreciation  of  buildings  and  utensili, 
and  adding  £16,000  to  ihe  reserve  fund,  will  leave  available  for  diatribution  among  the 
Bbaieholdera  £28,000,  equal  to  18  per  cent" 


We  have  received  a  large  number  of  Abstracts  from  Public  Analysts  of  their  work 
under  the  Sale  of  Food  Act  during  last  year,  but  as  we  wish  to  publish  the  table  in  our 
next  number,  we  should  be  glad  if  those  Analysts  who  have  not  yet  »ent  iia  their 
AbgtractSi  will  kindly  do  so  at  once  to  enable  us  to  make  the  table  aa  complete  as  possible. 


Bale  op  Pood  and  Betios  Act  Amkndmbxt. — ^The  Bill  introduced  into  the  House 
of  Commons  by  Mr.  Anderson,  with  rcfcronce  to  the  prejudice  to  purchaser  question, 
and  a  standard  for  the  sale  of  spirits,  has  been  rcfeiTed  to  a  Select  Committee- 


Mr.  T.  A.  Collinge  has  been  appointed  Public  Analyst  for  Rochdale. 

Mr.  W.  F.  Lowe,  F.C.S.,  has  been  appointed  Public  Analyst  for  the  County  of  F15F 

Hr.  C.  F.  Saunders,  M.D.,  M.B*C.S.   has  been  appointed   Public   Analyst  for 
City  of  St.  Albans. 

RECENT  CHEMICAL  PATENTS. 
The  following  specifications  have  been  published  during  th^  past  month,  and   can  be 
obtained  from  the  Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

Title  of  Patent.  Prk*. 

Eegnlatiag  Electric  Currcnta  to  Work  Lamps 6d, 

Manufactare  of  Gag ...  Sd. 

Purificaiioa  o(  Coal  Gas  bj  Concentrated  Uquid  Ammoni*  6d. 

Manufacturei  of  Tar  ...        Sd. 

Manufacturo  of  Soda         ».. ..«         ...  6«i. 

Coorerting  Spent  Limo  of  Oaa  Works  into  CattBtie  Lime  4d. 

Ga^  Purifier*  or  Scrubbers...         2d* 

Manufacture  of  Gaa  ..         ...         ...         ,.,         ...  6<1. 

H«nuf!)cture  of  Anhydrous  Salphuric  Acid        6d. 

Treatment  of  Sew flge»  &c 2d, 

Manufaclure  of  Maenctium  ...        ...         ...         ,*.  2d. 

Purifying  Gas  and  SfanutactunDg  Atnmoniocal  Salts    ,,.  2d. 

Purificaticn  of  Liquids        ... 4d. 

Treating  Impure  Water  and  Sewage       6d. 

Apparatus  for  Burning  Ilydrocarboua      6d- 

Treatin^  Ref^uit  and  S« wage  Water*         ...  2d. 

Obiainiug  Sugar  and  other  Compounds  ...         ...         ,,,  lUd. 

rurifying  Gas         2d. 

Defecatiun  and  E^fining  of  Saccbariae  Liq^uids ...        ».«  id. 


1878. 

»«Q»  Of  Ftl«nte«, 

Ko. 

2281 

C.  W.  Siemens      

23dO 

C.D.Abel. 

2376 

J.  Haramond          

2389 

F.  Wirlh 

2449 

H.  Unger 

2610 

W.  Mead 

252G 

T.  N.  Kirkhara  and  S.  Chandler 

2533 

J.  J.  Shcdlock        

2671 

H,  G.  Rober         

2644 

G.  V.  Alaing         

2668 

T.  Hcskin 

2662 

H.  Kenyan 

G.  Macfeay 

2695 

2733 

W.  L.  Wise           

2795 

C.  McCanley 

2937 

J.  Adameon  and  H.  Booth 

4301 

H.  Simons 

4686 

U.  J.  Haddon       

4586 

H.J.  Bflddon       

BOOKS,    &c.,    RECEIVED. 

The  Cheraijt  and  Druggist;  The  Brcwm'  Guardian;  The  British  Mcdiwil  Joaraal ;  The  Medical 
I*»bb;  The  Pharmact'utjcul  Jouruftl ;  The  Sanitary  Record;  The  Miller;  The  Anti-Adulteration 
B«Tiew;  Journal  of  Applied  Scicnec;  The  Bo«ton  Journal  of  Chemistry;  The  Dalrrraan;  The 
Ain»ricati  Dairyman;  The  Practitioner;  Ammcan  New  Romodiea;  CorrcBpondenz-BlaU ;  Karte  Cheiniacbe 
MiUheilungen,  by  Professor  Franz  Stolba;  Medical  Men  and  Manners  of  the  19th  Centnry ;  Proceedinw 
of  the  American  C'bemical  Society.  A  new  Application  of  rapid  oiidition  by  which  Sulphides  ore  utilizea, 
by  J.  Holbway. 

Mr.  Perkins'  aote  on  W«tcr  Aa«l)iiB  will  appear  next  moutiu 
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SOCIETY    OP    PUBLIC    ANALYSTS, 
A  Gefxral  MBKrnrG  of  this  Society  was  held  on  the  19tU  March,  ot  Burlington  Houao, 
Ficcadilly,  the  President,  Dr.  Muter,  M,A.,  F.C.S.,  in  the  chair. 

Mr.  Hebner  was  appointed  scrutineer  to  open  the  voting  papers,  and  reported  that 
Br.  F,  A*  H,  LaKue,  M.A,,  Professor  of  Chemistry  and  Histology  nt  Laval  University, 
of  Quebec,  Canada,  had  been  elected  aa  a  member. 

Mr.  J.  W.  Tayler,  assistant  to  Dr.  Baker  Edwards,  of  Montreal,  Canada,  and 
Mr.  J.  Nicnraoj  assistant  to  Mr.  Bernard  Dyer,  were  proposed  as  associates. 

Dr.  Duprfe  read  a  paper  "  On  Violet  Powder,"  and  Dr.  BaHlett,  Mr.  Hehncr, 
Mr*   Wigner  and  Dr.  Muter  joined  in  the  discussion  which  ensued. 

Mr.  Hohner  read  a  paper  **  On  the  Proposed  German  Adulteration  Bill  " 
^K       Dr.  Muter  also  read  a  paper  '*  On  the  Proposed  United  States  Adultoralion  Bill." 
^W       Mr.  Wigner  read  a  paper  "  On  the  Work  done  by  Public  Analysts  under  the  Sale 
r    of  Food  and  Drugs'  Act  during  1878." 

^^koc 


The  next  Meeting  of  the  Society  of  Public  Analysts  will  be  held  at  Burlington 
ittse  on  Wednesday,  April  30th,  at  eight  o'clock. 

PROFESSOR  CHUECH  AND  THE  ROYAL  AURICULTUIUL  COLLEGE. 

re  Royal  Agricultural  College  at  Cirencester  is  to  suffer  anotber  very  severe  losa. 
}fea.3or  Church,  who  for  the  last  sixteen  yearshas  been  at  any  rdte  as  far  aa  chtmtetry 
concerned,  the  life  and  soul  of  the  Institution,  is  practically  forced  into  resigning, 
because  perforce  when  after  all  these  years  of  hai-d  work,  he  has  decided  to  niorry, 
it  does  not  enit  the  powers  that  be  that  he  should  reside  outside  the  College  walla  any 
more  than  it  is  likely  to  suit  the  Professor's  inclination  to  take  his  wife  within  them. 
A  good  deal  of-eorre€ipondence  on  the  matter  has  passed  between  Professor  Church  and  the 
Principal,  and  those  outsiders  who  are  interested,  and  naturally  so  in  the  aucceia  of  the 
College  as  a  College  rather  than  as  a  private  seminary,  and  were  anxious  tbattheserrices 
of  the  Professor  who,  more  than  most,  has  helped  to  make  the  College  what  it  is  should 
iki»t  be  lost;  but  the  Committee  of  Management,  to  whom  the  final  appeal  was  made, 
have  given  their  decision,  which  virtually  amounts  to  the  conclusion,  that  at  Cirencester, 
W  at  any  ordinary  boys*  school,  it  is  necessary  that  the  ** masters"  should  have  other 
datietf  besides  those  involved  io  satisfactorily  occupying  the  chiiira  of  professional  scienco. 
We  think  we  have  seldom  eeen  a  resolution  bo  meagro  and  even  d'Void  of 
acknowledgment  of  the  servicer  rendered  during  a  long  term  of  years,  as  the  following 
oo»,  which  was  passed  by  the  Committee  of  Management  on  the  5th  Marcb,  1879.  and 
wo  can  scarcely  wonder  that  after  the  pa?i»ing  of  such  a  resolution,  Professor  Lloyd 
Tanner,  who  occupies  the  Cbair  of  Mathematics,  and  Professor  Frcam,  who  occupies  the 
Chiiir  of  Natural  History,  hai^e  both  sent  in  tht'ir  rosig nations.  The  CoUego  will  thus 
lose  alj  the  professors  who  can  claim  any  position  in  the  scientific  world,  while  the- 
principle  supposed  lobe  embodied  in  the  Resolution  will  not  be  carried  out,  for  the  '*vet'* 
11  already  non  rt'sidcnt.     We  cannot  help  expressing  our  regret  at  the  severance  of  the 
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comsection  of  these  gentlemen  with  aa  inatitution  which  koi  really  been  doing  good 
work  and  its  consequent  decadence. 

The  following  is  the  resolution  referred  to  above : — 

"  The  Committee  of  Management  arc  of  opinion  that  the  discipline  of  the 
"  Agricultural  College  cannot  be  satisfactorily  maintained,  except  by  the  residence  of 
**  profeaaora  within  the  college  walls  in  conformity  with  the  original  bye-law,  No.  47. 
**  Being  fuUy  sensible  of  ihe  scrvicDs  rendered  by  Professor  Church  during  his  sixteen 
"  years'  residence  in  the  college,  they  the  more  regret  that  they  cannot  accede  to  his 
*'  recent  proposal  of  non-residence,  a  compliance  with  it  inTolving  such  alterations  as 
*•  would  unduly  disturb  \he  present  orgamiaiion  of  th$  Colhge  Staff,*** 


KOTE  ON  VIOLET  POWDER. 
By  A.  DrrsE',  Ph.D.,  F.E.S. 
Ilsad  he/ore  (he  Society  of  Puhlic  Analysts,  on  I9th  March^  1879. 
excitement  produced  last  year  in  consequence  of  the  numerona  deal 
occasioned  by  the  use  of  arsenical  violet  powders,  naturally  drew  attention  to  the 
question  of  violet  powders  in  general,  and  several  prosecutions  for  alleged  adulteration  of 
violet  powder  have  since  taken  place.  In  one  of  these  cases  the  vendor  was  convict€d 
by  the  magistrate,  but  the  conviction  was  quashed  on  appeal  to  the  Salford  Quarter 
Sessions.  In  a  second  case  a  conviction  before  a  magistrate  was  also  obtained,  and  no 
appeal,  so  far  as  I  know,  has  yet  been  made. 

Having  been  engaged  for  the  Treasury  in  exftmioing  the  various  samples  of  violet 
powders  instrumental  iu,  or  suspected  of,  producing  arsenical  poisoning,  I  have  had  my 
special  attention  dtrected  to  the  subject  of  violet  powder,  and  as  some  of  my  experimenta  not 
only  throw  light  on  the  question  as  to  the  material  best  suited  for  such  powder,  but  may 
aid  analysts,  and  perhaps  the  magistrates,  in  deciding  whether  a  given  material  is,  or  is 
not  suited  for  the  purpose  proposed^  I  make  no  apology  for  laying  the  folV^'«ig  rimplc 
facta  before  the  Society  : — • 

The  powders  oxporimeated  with  consisted  of  the  following  materials '. — Bermuda 
arrowroot,  pure  corn  flour,  wheat  starch,  potatoe  starch  with  a  little  magnesia,  com 
flour  with  a  little  magnesia  and  orris  root,  Fuller's  earth,  and  two  powders  conaiating 
almost  entirely  of  cystidlized  sulphate  of  calcium.  Nothing  need  be  said  regarding  the 
physical  condition  of  tho  various  starch  powders,  or  of  Fuller's  earth,  but  a  few  words 
must  be  said  regarding  the  last  two  powders  mentioned. 

Both  these  consisted  almost  entirely  of  crystallized  sulphate  of  calcium,  and  both 
were  decidedly  rouE;h  to  the  touch.  Under  the  microscope  they  were  seen  to  consist  of 
small  crystals  mostly  with  points  as  sharp  as,  nay  sharper  than,  needles;  some  of  these 
08  much  as  -J^^  of  an  inch  long  by  about  .A^  broad.  Altogether  apparently  aa  un- 
suitable material  for  du[*ting  the  delicate,  broken  skins  of  babies  as  could  well  bo  selected. 
Further  acquaint anco  with  some  of  the  other  physical  characters  of  these  powders  does 
not  diminish  this  first  unfavourable  impression.  Tiolet  powder  b  used  chiefly  for 
absorbing  moisture  and,  other  conditions  being  favourable,  the  more  perfectly  it  docs 
that  the  belter  it  is. 

In  order  to  test  the  relative  absorbing  power  of  these  powders  let  us  spread  small 
heaps  about  one-third  of  an  inch  broad  by  one-and-a-half  inches  long,  on  glass  plates, 
microscopic  slides  for  example,  an<1  place  a  drop  of  water  on  the  same  plate,  just  fairly 
•  The  itahca  arc  our  on  a,  Ediiort  Afittly»t, 
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io  contact  with  one  end  of  the  powder  heap.     We  shall  find  that  the  drop  is  almost 

iaiteiitaneously  absorbed  by  the  yuller'a  earth,  aomewhat  more  slowly  by  the  potatoe 

stflrch,  Btill  more  slowly  by  the  wheat,  arrowroot  and  com  starches,  and  scarcely  at  all 

by  the  selenite  powders.     Wa  may  place  drop  after  drop  of  water  in  contact  with  the 

Fuller's  earth  or  the  starch  powders  until  the  little  heaps  have  become  thorougbly  moist 

by  absorption  from  the  one  end,  probably  before  the  first,  and  certainly  before  the  Bocond, 

drop  has  become  absorbed  by  the  selemte.     This  simple  experiment  convincingly  ehowa 

how  little  of  true  absorbing  power  these  selenite  powders  poBsess.     This  conclusion  is 

fully  confirmed  by  the  following  experiments  : — Small  portions  of  the  various  powders 

were  stirred  up  with  cold  water  bo  as  to  fonn  a  very  thin  paste,  which  was  left  standing 

for  one  hour.     At  the  end  of  that  time  the  supernatant  water  was  poured  ofiTand  the 

redDaining  paste  placed  on  blotting  paper.     After  the  lapse  of  a  few  minutes  the  raoiat 

powder  was  very  gently  pressed,  with  the  flogers,  between  folds  of  dry  blotting  paper 

nntU  no  more  moisture  was  taken  up  by  the  paper.     Great  care .  was  taken  to  treat  all 

the  powders  as  nearly  alike  as  possible.     The  amount  of  water  contained  in  the  powders 

thus  treated  was  then  estimated,  and  aubtraetiag  from  this  the  water  already  present  in 

the  air  dry  powder,  the  amount  of  water  taken  up  in  the  course  of  the  above  treatment 

was  obtained.     The  results  are  given  in  Table  II. ;  but,  tot,  one  other  point  has  to  bo, 

mentioned*     The  weight  of  equal  bulks  of  these  powders  differ  considerably,  and  hence 

it  follows  that  the  amounts  of  water  absorbed  per  unit  of  weight,  or  per  unit  of  volume, 

are  not  strictly  proportional.     The  weight  of  any  given  volume  of  a  powder  differs  also 

according  to  the  way  in  which  it  has  been  put  into  the  measure,  but  this  variation  seems 

iuty  proportioned  in  all  powders.    In  Table  I.  there  are  given  the  weights  of  1000  grain 

measures  of  the  various  powders  ;  firstly^  when  loosely  put  in  ;   eecondly,  when  shaken 

down  (not  compressed)  as  much  as  possible.     As  it  may  be  a  point  of  iuterest  to  some,  I 

add  the  ii^c  ^aiiiculars  respecting  white  arsenic  (sublimed,  in  the  form  of  powder,)  and 

taxra  alba. 

Tablb  I, 

Weight  in  grain*  of  1000  grain  meaiure!. 
Put  in  lootelf . 


Natore  of  powder. 

Wheat  Starch    ...                    ., 638 

Pare  corn  flour 494 

Bermuds  arrowfoot ...        ...  680 

Fuller's  earth     692 

White  arsenic     1B66 

Terra  albo          ...  700 

„      768 

VMfi  po%g4eri.  Blade  with— 

Pot«toe  starch ,.  696 

Cornfloor           489 

„      „           second  aaaiple ...  407 

Tcrtatoe  starch      „         „       610 

S«lenitc  powder, ...  633 

yf           „    marked  **  steamer  oter  globe  "  629 

Taalb  II. 


Shaken  down. 

826 

836 

857 

&51 
2366 
1157 
1183 

811 

762 

672 

829 
1132 
1188 


Natore  of  powder. 

Wheat  staroh 

Pure  corn  flour  

Bermuda  arrowroot 

Fuller'*  earth *         

TwUt  powder^  made  itith — 

Potatoe  starch .> 

Oom  fluttr       

Belenite  powder         

„         n     marked  "  steamer  o?er  globe  " 


Water  absorbed  by  air  dry  powder,  by 
lOD  graias  weight,        100  graina  measure. 


72*0  eriuiis 
73-4  „ 
81-3  „ 
82-1       „ 


92-3 
76-4 
33-7 
39-0 


3S'7  grains. 

36-4  „ 

47'1  M 

668  „ 


65-4 
37-2 
260 
26-1 
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A  glonoe  at  Table  II.  wiH  at  ooce  show  liow  Tery  mfbrior  in  absorbing  capacity  the 
two  selenite  powders  arc,  and  I  cannot  understand  how  it  can  be  said  "  that  they  do  not 
contain  anything  injurioua  to  the  skiD,  or  unsuited  for  the  purpose  for  which  they  are 
intended  to  be  used  as  absorbent  powders/*  To  me  it  seems  that  they  are  very  un$ait«d 
for  use  as  absorbents,  for  which  purpose  nothing  seoms  to  bo  preferable  to  FtiUer^a  earth 
or  potatoc  starch. 


THE  GERMAN  ADULTERATION  BILL. 
By  0.  Heuitkb,  r.C.S. 
Rf ad  before  the  Society  of  Public  AmlytU,  March  19/A,  1879. 
Ow  another  page  of  The  Aitaltst  the  readers  wiU  find  a  traoslation  of  a  draft  of  a  Bill 
now  under  discussion  before  the  German  Parliament,  to  regulate  the  sale  of  food,  articles 
of  consumption,  toyS|  wall  papers^  coloura,  cooking  uteniUs,  and  paraffin  oil.  I  do  not 
propose  to  make  any  lengthy  remarks  on  the  Bill,  since  its  clauses  speak  for  themselves, 
and  since  other  members  of  the  Society  are  much  more  competent  than  I  am  myself  to 
criticise  the  various  provisions  touched  by  it. 

Most  remarkable,  to  my  mind,  is  the  absolute  want  of  any  regulations  in  it  ooncenung 
the  analysis  of  the  samples ;  whilst  the  puroha&e  of  samples,  definition  of  adulteration, 
and  punishment  of  offenders,  are  all  spoken  of  at  length,  the  word  analyst  docs  not  even 
occur  in  the  measure.  The  *'  Superior  Court  of  Administration  "  will  appoint  the  officere 
under  the  Act,  but  it  is  not  even  stipulated  which  shall  be  the  *' Court  of  Adminis- 
tration." 

Far  more  interesting  to  us  than  the  various  clauses  of  the  Bill  itself  are  the  voluminous 
papers  accompanjring  the  draft,  which  supply  the  reasons  for  and  justify  the  several 
clauses*  From  a  statistical  table  it  appears  that,  in  the  year  1878,  no  less  than  231^478 
samples  of  food,  drink,  and  other  articles  coming  under  the  law,  were  analysed  in  the 
German  Empire ;  of  these  3,508  were  adulterated  (1-5  per  cent),  1,538  aiticloa  of  food 
were  decomposed  and  unfit  for  consumption,  and  3,332  convictions  of  offenders  were 
obtained.  Of  this  enormoua  number  of  samples,  milk  stands  first  with  152,043  samples ; 
beer,  17,628;  sausages  and  meat,  21,380  j  flour  and  bread,  17,202;  condimentflp  1,168; 
wine,  842  ;  sugar  and  confectionery,  508. 

In  Munich,  90,693  samples  were  analysed  (87  convictions) ;  Berlin,  75,867  (889 
convictions);  Darmstadt,  17,701  ( 1 90  convictions) ;  Karlsruhe,  12,346  (160  convictions); 
Mannheim,  7,807;  Heidelberg,  5,800  ;  the  remainder  in  78  different  towns  and  districts. 

In  explanation  of  the  very  large  number  of  samples,  it  is  to  be  stated  that  several 
towns,  such  as  Berlin  and  Munich,  have  included  in  their  returns  all  examinations  made 
by  market  inspectors.  The  greater  proportion  of  adulterated  samples  was,  however, 
detected  by  accurate  analytical  examination. 

A  commission,  including  such  well-known  names  as  Drs.  Hoffman,  Frosenius 
Knapp,  and  Varrentrapp,  report  at  length  on  the  various  practices  of  adulteration. 
AmoDg  many  modes  of  adulteration  well  known  to  all  analysts,  it  will  bo  learned  with 
some  interest  that,  instead  of  alum  or  sulphata  of  copper,  sulphate  of  zinc  has  been  used 
and  detected  in  bread  and  flour,  and  that  groand  gypsum  is  regularly  exported  from 
Rotterdam  into  Germany,  under  the  designation,  "  Artificial  Flour,"  for  adulterating 
flour.     Quantities  of  gypsum  up  to  30  per  cent,  have  actually  been  discovered  in  such 


adaltcrated  ilonr,  and  salphate  of  baryta  up  to  20  per  cent.  Maccnroni  were  found 
eolotirod  with  picric  acid,  brewing  sugar  contaminated  with  arBcnic,  milk  mixed  "writh 
5oap«ntl3,  beer  with  narcotin,  coffee  coloured  with  chromatc  of  lead.  But  all  the»ie 
fldulttrationa  were  observed  only  in  single  or  very  rare  instances. 

Tho  laws  and  regulations  concerning  the  sale  of  food  of  no  less  than  48  countries 
nd  citica  are  added  to  the  report,  English  legislation  being  very  fiilly  treated  of.  The 
ork  done  by  the  Society  of  Public  Analysts  is  fully  acknowledged,  and  tho  success  of 
the  "Bale  of  Pood  and  Brags  Act/'  so  far  as  that  Act  is  a  success,  to  a  great  extent 
attributed  to  the  labours  of  the  Society,  The  information  afforded  to  Pr.  Rottenburgh 
is  worked  into  a  general  criticism  of  the  "Sale  of  Food  and  Drugs  Act,"  and  has  in 
wreral  items  been  made  use  of  in  the  drawing  up  of  the  Bill. 


THE  GERMAK  GOYERNMEJfT  AND  ADULTERATION. 

Thinslated  hi:  0.  Heiineb,  F.C.S. 

>TEBNMKNT  ha«  just  laid  before  the  German  Parliament  the  following  Bill, 
llate  the  sale  of  food,  articles  of  consumption,  &c. : — 

§  l.  The  Bale  of  food  and  articles  of  consumption,  as  well  as  the  trade  in  toys, 
)erhangingSy  colours,  eating,  drinking,  and  cooking  utensils,  and  petroleum,  is  to  be 
dated  by  this  Act. 

§  2.  The  officers  of  the  Sanitary  Police  are  empowered  to  enter  any  rooms  in  which 
the  articles,  coming  under  §  1,  are  kept  for  sale,  during  the  usual  business  hours,  or 
wbllsit  the  rooms  are  kept  open  for  sale. 

They  are  authorised  to  take,  according  to  their  choice,  for  the  purpose  of  analyais, 
nmplea  of  the  articles  coming  under  §  1  and  which  are  kept  in  the  sale  rooms,  or  which 
are  sold  in  public  places,  upon  market  places,  squareB,  etreeta,  or  which  are  hawked 
about.  If  requested,  part  of  the  sample  must  be  left  with  the  vendor,  properly  secured 
or  sealed.     For  the  sample  the  usual  price  is  to  be  paid  to  the  sollcr. 

§  3.  The  Sanitary  Officers  are  empowered  to  make  inspections  of  the  premises  of  per- 
sons who  have,  according  to  §§  10, 12,  13  of  this  Act,  been  sentenced  to  imprisonment,  or  of 
rooms  in  which  articles  specified  in  §  1  are  kept  for  sale,  or  in  which  such  articles  in- 
tended for  sale  are  stored. 

This  power  of  inspection  begins  with  tho  date  at  which  tho  sentence  takes  force,  and 
oeoiee  after  three  years,  from  the  date  on  which  the  term  of  imprisonment  ceases,  or  is 
remitted. 

§  4.  Sanitary  Officers,  in  the  meaning  of  thia  Act,  are  the  Medical  Sanitary  Officers, 
ifl  well  aa  those  officers  which  are  nominated  as  such  by  the  Superior  Court  of  Adminis* 
tration.  The  Central  Authority  of  the  Empire  will  decide  which  court  has  to  act  as 
Superior  Court  of  Administration. 

g  5.  liy  Imperial  Decree,  with  assent  of  tho  Federal  Council,  regulations  for  tho 
protection  of  health  may  be  i'ramed  to  prohibit 

1.  Certain  modes  of  preparing,  storing  or  packing  articles  of  food  or  consump- 
tion intended  for  sale. 

2,  The  trade  and  offering  for  mh  of  articles  of  food  or  consumption,  of  certain 
conditions,  or  under  a  name  not  corresponding  to  their  real  coudiU^u. 
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3.  The  sale  and  offering  for  sale  for  slaughter  of  animals^  safferiDg  from  certain 
diaeaseSj  as  well  as  the  sole  and  offering  for  sale  of  the  flesh  of  animals  which  were 
affected  with  certain  diseases. 

4.  The  use  of  certain  suhstances  and  colours  for  the  manufacture  of  wearing 
apparclf  toy&,  paperhangings,  eating,  drinking,  and  cooking  utensilsi  as  well  as  the 
sale  and  offering  for  sale  of  articles  manufactured  contrary  to  this  regulation* 

5.  The  sale  and  offering  for  sale  of  petroleum  of  a  certain  nature. 

S  6.  By  Imperial  Decree,  with  assent  of  the  Federal  Council,  the  manufacture,  said, 
or  offering  for  sale,  of  articles  intended  for  adolterating  articles  of  food  or  consumption, 
may  be  prohibited  or  limited, 

§  7.  The  Imperial  Decrees,  issued  under  §  6,  are  to  he  laid  before  the  next  following 
session  of  Parliament.  They  are  to  be  put  out  of  force  as  soon  as  Parliament  so  re- 
quires it. 

§  8.  Whoever  acts  contrary  to  the  regulations  of  §§  5,  6^  is  punishable  with  a  ffne 
up  to  150  marks  (1  m,=ls.),  or  with  imprisonment* 

§  9,  Whoever,  contrary  to  regulations  of  §§  2  to  4,  refuses  entry  to  the  rooms,  the 
taking  of  samples,  or  inspection,  is  punishable  with  a  fine  from  50  to  1 50  marks,  or  with 
imprisonment. 

§  10.  Liable  to  imprisonment  up  to  six  months,  and  to  a  fine  up  to  1,500  marks,  or 
to  either  of  these,  is — > 

L  Whoever,  for  the  purpose  of  fraud  in  commerce,  imitates  articles  of  food  or 

oonsnmption,  or  adulterates  the  same  by  deteriorating  them  by  the  subtraction  or 

addition  of  substances,  or  gives  them  tbe  appearance  of  a  better  quality. 
■  2,  Whoever,  knowingly  sells  articles  of  food  or  consumption,  which  are  spoiled 

or  imitated,  or  adulterated  according  to  §  1,  without  giving  notice  of  these  circum< 

stances,  or  offers  them  for  sale  under  a  name  liable  to  lead  to  deception. 

§  11.  If  offences  mentioned  in  §  10  have  been  committed  by  negligence,  a  fine  up  to 
1 50  marks  or  imprisonment  is  to  be  inflicted. 

§  12.  Liable  to  imprisonment,  and  to  loss  of  civil  rights,  is — 

1.  Whoever  prepares  articles  intended  for  the  food  of  others  in  such  a  manner 
that  their  consumption  is  calculated  to  injure  health,  also,  who  knowingly  sella, 
offers  for  sale,  or  otherwise  brings  into  circulation  aa  articles  of  food  or  consumption 
such  articles  which  are  injurious  to  health* 

2.  Whoever  intentionally  manufactures  wearing  apparel,  toys,  paperhangings, 
eating,  drinking,  and  cooking  utensils,  or  petroleum,  so  that  the  probable  use  of 
these  articles  proves  injurious  to  health;  also,  who  knowingly  sells  such  articles, 
offers  them  for  sale,  or  otherwise  brings  them  into  circulation. 

The  attempt  is  punishable — 

If,  through  the  action,  grievous  bodily  injury,  or  the  death  of  any  person  has 

been  caused,  penal  servitude  up  tc  five  years  is  to  be  inflicted. 

§13.  If,  in  the  cases  of  §  12,  the  consumption  or  use  of  the  articles  was  liable  to 
destroy  health,  and  if  that  circumstance  was  known  to  the  vendor  or  manufacturer,  penal 
servitude  up  to  10  years,  or,  if  the  death  of  any  person  was  caused,  penal  servitude  not 
under  ten  years,  or  for  life,  is  to  be  adjudged. 

Besides  the  punishment,  supervision  by  the  police  may  be  ordered. 
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§  14.  If  anj  of  the  actions  indicated  in  section.  §§  12,  1 3,  has  been  committed  through 
negligence,  a  fine  up  to  1,000  marks  is  to  be  imposed,  or  imprisonment  up  to  six  months, 
ond  If,  by  the  action,  the  health  of  any  person  shall  hare  been  injured,  imprisonment  up 
to  one  year ;  but  if  the  death  of  any  peraon  shall  have  been  caused,  imprisonment  from 
one  month  to  three  years. 

§  15.  In  the  eases  of  §§  12  to  14,  besides  the  punishment,  the  confiscation  of  the 
articles  which  were  made,  sold,  offered  for  sale,  or  otherwise  brought  into  circulation,  is 
to  be  caused,  no  matter  whether  the  articles  belong  to  the  defendant  or  not ;  in  the  cases 
of  §§  8,  10,  and  11,  the  confiscation  tna^  be  caused. 

If  in  cases  of  §§  12  to  14  the  prosecution  or  punishment  of  any  person  is  not  prac- 
ticable, confiscation  of  the  articles  alone  may  be  caused. 

§  16.  In  the  judgment  it  may  be  ordered  that  the  sentence  be  made  public,  at  the 
expense  of  the  defendant. 

I  On  the  motion  of  any  defendant  who  has  been  found  not  guilty,  the  Court  has  to 
order  the  publication  of  the  acquittal ;  the  costs  to  be  paid  by  the  State,  unless  they  are 
to  be  paid  by  the  prosecutor. 

In  the  order  the  mode  of  publication  is  to  he  stated. 

§  17.  If,  for  the  place  whoro  the  offence  was  committed,  a  public  institution  for  the 
examination  of  articks  of  food  or  consumption  be  in  existence,  the  fines  imposed  by 
authority  of  this  law,  and  as  far  as  the  State  can  dispose  of  them,  go  to  the  fund  which 
provides  the  cost  of  maintaining  that  institution. 

^0^   "PRKPABED''    COCOA. 
By  John  Muteb,  Ph.B.,  F.C.S. 
las  been  said  and  written  on  the  qualities  of  cocoa  as  «  beyerage,  that  it  would 

bo  useless  to  go  over  the  well-trodden  ground  ;  suffice  it  simply  to  say,  that  it  is  one  of 
the  most  grateful  of  our  non-alcoholic  drinks.  The  only  objection  which  can  and  does 
exist  to  its  use  in  a  state  of  purity  is  the  excessive  proportion  of  fat  which  renders  it  too 
rich  for  most  digestions,  and  gives  unfortunately  a  colourable  excuse  for  its  admixture 
with  starch.  There  are  two  classes  of  prepared  cocoa: — (1)  That  in  which  the  reduction 
of  the  fat  is  secured  by  adding  starch  and  sugar  ;  and,  (2)  That  where  the  fat  is  partially 
oved  and  the  remainder  of  the  bean  is  served  to  the  publio  unmixed.  It  is  to  show 
e  fallacy  of  the  former  method  that  I  pen  these  few  lines. 

In  the  first  place  it  forms  a  question,  what  is  the  fair  average  composition  of  cocoa. 
Having  had  occasion  to  analyse  a  large  number  of  samples,  I  am  convinced  that  the 
following  may  be  taken  as  representing  a  fair  average  of  the  constituent  parts  of  ordiuaiy 
eoooo,  aa  at  present  found  in  the  markets ; — 

No.  l.^GaMUiKB  Cocoa. 

Pftt 

Sugar  and  gum     ...         ,,,        


Starch 
Co<»oA  r«d,  Ac. 
CttUoloM     ... 
Theobromine 
01ttt«a 
Aih 
H«iiture     .., 


100- 00 
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On  looking  at  the  compositloii  of  cocoa,  m  thus  shown  forth,  the  great  fallacy  of 
couDtenancing  the  addition  of  starch  and  sugar  is  at  once  apparent.  The  only  poseiblo 
excuse  ia  the  dilution  of  the  fat,  but  then  at  the  same  time,  the  nutritious  gluten  and 
Btimidating  theobromine  are  equally  reduced  in  value.  On  the  other  hand,  given  the 
removal  of  a  portion  of  the  fat,  the  other  constituents  are  nut  only  kept  intact,  but 
positively  concentrated  in  a  high  degree.  A  glance  at  the  following  aualysea  of  packet 
cocoas  will  prove  the  fore©  of  my  remarks  :— 

No.  2, 

Fat  partially 

remoTed 

(Cocoii  EsBeoce). 


Fftt       

SoG^ar  BJid  gum 
Starch  ... 
Cocoa  red,  4o... 
Cellulose 
Theobromine  .. 

Gluten 

Ash       ... 
Moi«turB 


19'22 
1215 

22-37 

4-ao 

8.70 
1*20 
18:i0 
470 
8*76 


No.  3, 
Billed  with  starch 
and  sugar  (mo«t  of 
the  latter). 
2015 
33-50 
27-21 
l.CO 
3*46 
•43 
6-45 
1-70 
6-50 


No.  4. 
Also  miied  with 
starch  and  sugar 
(most  of  the  form€f). 
22-10! 
27-42 
29-22 
180 
4.10 
•60 
7-36 
1-80 
6  60y 


100- 


For  the  sake 
themselves : — 


of  comparison  I  will  put  down  the  important   constituents    by 


Theobiomine 
Gluten  ... 


No.  1. 
G£nuin«. 
0'90 
12-21 


No.  2. 
Fat  removed. 
„       1-20       .. 
.,     18-30       .. 


No.  8, 

Mixture. 

*43 

6-45 


No.  4. 

Mixture, 

■50 

7-36 


Thus  we  clearly  see  the  nonsense  talked  by  those  who,  for  reasons  best  known 
themaelvea,  are  found  to  palliate,  and  even  support  in  writiog,  the  "preparation"  of 
coooa  by  mixing  it  with  starch  and  sugar. 

In  conclusion,  I  have  only  to  urge  those  interested  in  the  purity  of  food  to  expose 
and  put  down  the  mixture  of  cocoa  with  stai-ch  and  sugar  aa  uaelejis,  and  founded 
altogether  on  a  wrong  basis.  Unfortunately  we,  as  public  analysts,  are  prevented  by  a 
decision  from  reporting  such  mixtures  m  adulterated,  but  we  none  the  less  ought  to  teach 
the  public  by  every  means  in  our  power  to  desert  their  use  and  stick  entirely  to  the 
unmixed  article,  which,  although  dearer  at  first  sight,  is  by  far  the  cheaper  in  the  end. 


NOTE    ON    WATER    ANALYSIS. 

By    FnAWK    P.    Pkricixs,    Public    Analyst    for    Exeter. 

It  is  probable  that  what  I  now  write  may  have  come  within  the  experience  of  every 
analyst. 

In  the  determination  of  ammonia  good  results  are  obtained  by  the  following  method 
of  manipulation  : — Into  a  half  litre  retort  place  25  c.o.  of  a  solution  of  potassic  perman- 
ganate, prepared  according  to  the  usual  formula,  add  100  c.c.  of  pure  water,  and  distil 
until  no  reaction  is  obtained  with  Nessler's  test;  now  add  250  c.c.  of  the  water  to  be 
examined,  and  distil  again  until  hoG  from  ammonia  The  distillate  contains  albuminoid 
and  free  ammonia.  The  free  ammonia  alone  is  determined  in  another  250  c.c.  of  the 
water.  By  operating  thus  all  traces  of  ammonia  are  expelled  from  the  reagents  and 
apparatus,  and  results  as  near  perfection  as  the  process  will  allow  attained. 
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Oir  THE  WOKK   DONE   BY    PUBLIC    ANALYSTS  tTNDER   THE   SALE   OF 
FOOD  AKD  DRUGS'  ACT  DUBING  1878* 

By  Q,  W,  Wignkb,  F.C.S.  ^ 

Ee<id  before  the  Society  of  Public  Analjfdi^  on  I9th  March^  1879.  ■ 

Fbojc  the  information  kindly  fumislietl  by  most  of  oiir  membera,  and  by  some  gentlemen 
who  are  not  members,  I  flm  again  enabled  to  lay  before  the  Society  a  very  fair  summary 
of  tbe  amount  of  work  done  during  the  past  year,  under  tbe  above  Act,  in  nearly  the 
wKole  of  the  districts  in  the  country.  The  number  of  dietricta  the  retuma  I  have  re- 
lived relate  to,  is  168,  as  against  127  districts  for  1877. 

The  percentage  of  adulteration  calculated  upon  the  whole  number  of  samples 
examined  shows  a  slight  improvement,  and  this  I  think  will  be  best  seen  by  putting  it 
in  tabular  form.  During  the  time  of  the  Lancet  commission  the  percentage  of 
adulteration  was : — 

During  1872       , 65'0 

,,      1876-6    ... 260  _ 

„      1877        * 18*1  ■ 

„      1878       ....      16-58  T 

It  is  of  couTBe  very  satisfactory  to  £nd  that,  notwithstanding  the  obstruction  caused 
in  various  parts  of  the  country  by  tho  ** prejudice  to  purchaser"  qneation,  the  percentage 
of  adulteration  is  still  gradually  decreasing. 

As  compared  with  1877,  the  oumber  of  samples  analysed  shows  a  slight  increaao. 
In  th6  two  years  ending  December,  1876,  tho  total  numbeir  examined  and  reported  to  us 
WB8  15,989;  in  1877,  14,785;  and  in  1878,  15J07. 

The  next  most  interesting  point  is  probably  to  see  in  what  way  the  per  centage  of 
adulteration  has  altered  in  different  kinds  of  samples,  and  perhaps  the  best  mode  of 
showing  this  is  to  place  side  by  side  the  results  for  the  years  1877  and  1878,  the  figures 
in  each  case  being  the  percentage  of  adulterated  samples  found,  calculated  on  the  total 
number  of  that  partictilar  sample  purchased.     We  thus  get  the  following  results  :^ 

1878, 

18*38 

„, 15-23 

12-89 

3^S-77 

29-31 

2'97 
U-98 

In  tbe  returns  for  1877  tho  worst  place  wag  occupied  by  wines  and  spirits,  but  this 
year  drugs  appear  as  the  worst  on  the  list.  From  some  of  the  statistics  it  appears  only 
too  probable  that  this  is  not  by  any  means  the  fault  of  the  chemists  and  druggists,  but 
that  it  arises  from  some  inspectors  having  purchased  samples  of  so-called  drugs  from 
grocers'  shops,  or  at  other  places  where  drugs  had  no  business  to  be  sold  ;  and  as  will 
be  seen  by  the  remarks  in  the  table,  the  list  includes  a  largo  number  of  samples  of 
violet  powder.  It  would  be  much  more  satisfactory  if  it  were  possible  to  state  what 
proportion  of  these  drugs  were  really  pharmacopceia  druga,  and  how  many  were  articles 
in  reference  to  which  a  difference  of  opinion  does  ezifit,  whether  it  is  justifiable  or  not. 

Next  on  the  list  this  year  comes  Mines  and  spirits,  but  with  a  very  great  reduction 
firom  the  figures  of  last  year.  Milk  also  shows  a  reduction  of  more  than  seven  per  cent., 
tad  In  ^t  I  think  for  the  first  time  since  returns  of  this  kmd  biOi've  \i«^ii  ^OCk.%;t!X&^ \\.  S»^% 


1877, 

Milk      

2607 

Btttt<?r 

12-48 

Grocories 

18*00 

Drogi,  &o 

23<82 

Wines,  &c. 

4700 

Bread  and  Flour 

6^84 

Sundriei           

21-63 

sa 
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below  20  per  cent.,  or  orie-£fth  of  tbo  samples  parchased.    Btitter  appears  to  be  fractionally 

worse,  but  it  fieems  ^ot  at  all  improbable  that  this  slight  increase  may  be  due  to  the  more 

universal  adoption  of  efficient  methods  of  carrying  out  the  analysis.     Bread  and  flour 

and  groceries  show  a  decrease,  but  it  is  even  now  a  very  serious  thing  that  on  a  standard 

article  of  food  like  bread  three  per  cent-  of  the  samples  examined  should  be  found 

adulterated.     The  sundries  also  show  a  decrease,  but,  unfortunately,  these  in  so  many 

cases  include  water,  which  when  condemned  as  unfit  for  drink,  is  included  in  the  column 

for  adulterated  samples,  that  no  special  deducion  can  bo  drawn  from  this  item. 

Looking  at  the  returns  in  another  light,  and  taking  the  percentage  of  aduttcQited 

samplea  of  each  kind  included  in  the  total  number  of  adulterated  articles  only — that  ts, 

there  were  2,208  adulterated  samples^  the  description  of  which  has  been  particularly 

reported — I  find  that : — 

Milk       formed    , 

Butter     „ 

Groccricfi „ 

Bnigi      ... II        . 

Winw  and  Spirits         .».        ..,  „ 


Bread 
Sandnei 


42-21 

per  cent. 

33.5 

1807 

ft 

6-63 

,t 

2333 

;i 

1-64 

B-97 

ii 

t 
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Here  we  have  an  increase  in  the  case  of  milk  from  36-6  to  42  23  per  cent.,  of  dru^ 
from  4*2  to  5  52  per  cent.,  and  a  decrease  in  the  case  of  wine,  bread,  and  sundries  from 
S57-6,  3  1  and  7-7  per  cent,  respectively,  to  23"35,  I '53  and  5  97  respectively, 

"We  will  next  look  at  the  percentage  of  adulterated  samples  in  different  distriote. 
Klijnthampton  heads  the  list  with  53'4  per  cent,  of  the  samples  purchased.  Yorkshire 
(East  Hiding)  and  Hull  and  Liverpool  follow  closely  after,  each  of  them  having  more 
than  40  per  cent.  Preston  and  North  Derbyshire  are  between  40  and  30.  Lancashire, 
"Warwickshiro,  Londonderry  and  Yorkshire  (West  Riding)  have  more  than  25  per  cent  j 
Cheshire,  Lewis*ham,  Antrim,  Belfast,  Donegal,  Tyrone,  Surrey  and  St.  Pancras  more 
than  20  per  cent.  Guildford,  Hants,  Westminster,  Durham,  Staffordshire,  Cork,  and 
Sheffield  more  than  15  per  cent.;  while  some  of  the  remaining  districts  are  perhap« 
sufficiently  interesting  as  showing  the  greater  purity  prevalent  there  as  to  justifiy  their 
being  separately  tabulated.  Thus  we  find  that  Gloucester  and  Hereford  show  1  -4  per 
cent.,  Leeds  2*3  per  cent.,  Dublin  26  per  cent.,  Bedfordshire  5-9  per  cent.,  Wanda- 
worth,  Lambeth,  &c.,  87  por  cent.,  Devon  9-7  per  cent.,  Hampstead  Jl'l  per  cental 
Cardigan,  Carniarthen  and  Swansea  12'4  per  cent,  Somersetshire,  Bristol,  &c.,  12*8 
per  cent.,  Hackney  142  per  cent.,  and  Greenwich  15*0  per  cent.  St  Martin's-in-the- 
Pields  boa  only  so  recently  been  put  into  the  efiScient  hands  of  Mr.  Heaton  that  it  ii 
perhaps  scarcely  fair  to  notice  that  he  has  not  yet  come  across  any  aduUorated  samples* 

lleferring  now  to  another  very  important  feature  in  these  returns  I  find  that  ia 
Bamsley,  Chesterfield,  Glossop,  Denbighshire,  Oban,  Montgomeryshire,  Lancaster,  CavaOi 
Dumbarton,  Paisley*  Ashton-under-Lyne,  Pontefract,  Wakefield,  King's  Lynn,  Deal, 
Faversham,  Margate,  Sandwich,  Stratford-on*Avon,  Warwick,  Gloucester,  Herefordshire, 
Huntingdon,  Palkirk,  FifeshirOj  Brecon  (city  and  county),  Tenterdcn,  West  Suflolk, 
Maidenhead,  Beverley,  Monmouth,  Norfolk,  Reigate,  Kilmarnock,  Renfrewshire,  and 
Sutherlandshire,  or  altogether  10  counties  and  27  towns,  with  a  population  of  close  on 
2,000,000,  no  samples  whatever  have  been  analysed,  and  this  is  perhaps  one  of  the  , 
moat  striking  proofs  of  the  necessity  o(  amending  the  Act,  so  as  to  render  its  workiog 
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oompulfiorj.  While  in  23  more  towns,  with  a  population  altogether  of  about  6d0,000, 
onlfSTl  Bamples,  or  an  aTerage  of  leas  than  13  per  town^  have  been  examined,  although 
these  include  such  populous  places  as  Edinburgli,  Cambridge,  Yarmouth,  and  at  lenet  on© 

Rof  the  London  Districts,  Mile  End  Old  Town, 
I  There  are  also  13  counties,  viz.,  Carlow,  Kildare,  Leitrim,  Fermanagh,  Wcstmeath, 
Bueen*a  County,  Wexford,  Cornwall,  East  Eiding  of  Yorkshire,  South  Derbyshire,  Done- 
gftly  Londonderry  and  Tyrone,  with  a  united  population  of  about  one  and  throe-quarter 
millions,  in  which  only  205  samples  have  been  analysed,  or  an  average  of  about  16  per 
county. 

In  Scotland  hardly  anything  has  been  done,  owing  to  the  decision  given  there  on  the 
"prejudice"  questioo.     Only  9G  simples  wore  examined  as  against  350  in  1877. 

h^        In  Ireland  3,495  were  examined,  of  which  312  were  adulterated,  or  9^8  per  cent. 
This,  of  course,  is  largely  due  to  Dr,  Cameron's  enormoua  number  of  2,786  samples; 
203  of  these,  or  7*28  per  cent,  being  adulterated. 

There  were  four  caaes  of  diseased  milk  reported^  one  from  each  of  Mr.  Heisch' 
districts,  and  two  from  one  of  my  own*     Mr.  Heisch  also  examined  some  samples  o 
I       ftarch,   which  can  hardly  be   considered   as   a  food,   and  Dr.   Bartlay  reports  havin; 
examined  gas  containing  carbonic  acid. 

The  prejudice  question  seems  to  have  been  raised  in  about  30  places,  and  in  no  less 

I       than   9  it  has  been  uphold  by  the  Magistrates.      As   this  decision  may  have  a  very 

important  bearing  on  the  results  previously  referred  to,  it  is  as  well  to  note  that  these 

places  are  Canterbury,  Derby,  Southampton,  Glasgow,  Cornwall,  Sheffiiddf  Cumberland, 

Lancashire,  and  York,  and  as  the  practical  result,  inspectors  have  ceased  taking  samples 

^__in  Newcastle,  Southampton,  Derbyshire,  Cumbridgej  Brighton,  Yarmouth,  Cumberland, 

^^taull,  Durham,  Dumbarton^  Maidstone,  and  in  Scotland  generally. 

^H  In  West  Suffolk  the  Magistrates  are  of  opinion  that  the  police  hare  enough  to  do 
^B  already,  and  therefore  they  have  never  collected  any  samples  at  all.  Adulteration  is 
re|K)rted  to  be  on  the  increase  at  Southampton,  which  figures  highest  in  the  table, 
I  Glasgow,  King's  Lynn,  ShcfEeld,  Yarmouth,  and  Hull,  at  moat  of  which  places  the  Act 
I       is  practically  a  dead  letter. 

In  reference  to  spirits,  if  the  adulteration  is  simply  a  dilution  with  water  the 
Magistrates  will  not  convict  at  Bristol,  LondondeiTy,  Hackney,  or  Stockton,  while  at 
I       Hull  and  Cork  it  has  been  decided   that  no  prosecutions  shall  he  undertaken  until  a 
^Kfttandard  has  been  fixed. 

^B  The  MagJFtrates  at  Cardiff  have  given  the  unique  decision  that  the  exact  price  of 
the  article  purchased  must  be  tendered  by  the  inspector,  and  no  change  be  required,  and 
as  another  equally  amusing  illustration  of  Magistrates'  wisdom,  I  may  mention  that 
Mr.  CoUins  reports  that  in  Cornwall,  a  case  was  dismissed  because  the  certificate  stated 
that  the  *'  sample  of  milk  **  was  marked,  and  the  Bench  decided  that  it  was  impossible  to 
mark  a  sample  of  milk,  but  only  the  bottle  containing  it! 
In  the  discussion  which  ensued, 

Dr.  Bartlctt  said  they  might  consider  that  for  somo  time  past  the  Act  had  been  a 
dead  letter  where  it  had  previously  been  an  advantage,  and  adulteration  was  now  more 
or  less  in  the  ascendant  in  consequence.  He  thought  the  returns  showed  the  advantage  that 
A  better  constituted  Act  would  create,  and  also  thu  necessity  for  making  the  Act  compulsory. 
Dr.  Muter  said  that  he  thought  the  returns  did  not  tell  the  truth  about  drugs ; 
Hrhat  some  people  deemed  an  adulterated  drug,  other  people  did  not.  There  was  nothing 
that  a  standard  was  so  much  wanted  for  a^  drugs,  and  if  there  was  to  be  an  amendment 
in  the  Act,  ho  hoped  there  would  be  one  as  to  drugs. 
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TEE   STANDARDIZING  OF   PERMANGANATE   OF  POTASH,  BY  MEANS  OF 

PLUMBIC  OXALATE. 

Bt    Professob    F.    Stolba* 

IwsTBAD  of  using  oxalic  acid  the  author  prefers  its  lead  salt,  for  the  following  reaions  : — 

1.  It  does  not  contain  water,  and  can  always  be  got  pure. 

2.  It  does  not  take  up  any  moisture  even  after  several  days*  exposure  to  the  air. 

3.  Its  high  molecular  weight  (one  part  of  it^  '427227  parts  of  oxalic  acid),  alao 
gives  it  an  advantage  over  oxalic  acid,  as  good  results  may  he  ohtained  even  by  using  a 
less  delicate  balance. 

The  process  of  standardizing  is  condacted  in  exactly  the  same  manner  as  when 

oxalic  acid  is  used.     Dilute  sulphuric  acid  is  added,  and  the  liquid  heated ;  plumbio 

sulphate  and  free  oxalio  acid  are  formed.     One  gram  of  plumbio  oxalate  corresponds  with 

'37iJ757  Iron. 
•l89S7d  Calcic  Oxide. 

The  author  gives  the  results  of  four  experiments  which  agree  exceedingly  well,  dif- 
ferent quantities  of  plumbic  oxalate  being  taken  each  time  for  the  standardizing.  The 
following  process  is  used  by  the  author  to  prepare  pure  plumbic  oxalate  r — Plumbio 
acetate  is  dissolved  in  water,  acidified  with  acetic  acid,  the  solution  boiled  with  lead  foil 
to  throw  down  traces  of  copper  or  silver,  then  precipitated  with  oxalic  acid  in  excess. 
This  precipitate  is  washed  by  decantine  with  water  till  the  washings  are  no  longer  acid, 
then  dried  at  120^c.  and  kept  in  a  well -closed  bottle. 


h  THE  ANALYSIS  OF  WINES.  ,^H 

■  By  B.  K^YSEit^t  91 

Tbe  author  calls  the  attention  of  analysts  to  the  following  somewhat  unpleasant  fact: — 
An  analytical  chemist  of  good  repute  analysed  some  time  ago  a  sample  of  wine  for  a 
wholesale  dealer  by  the  usual  process,  vi^.,  estimation  of  alcohol,  extract,  acids,  and 
ash|  also  by  its  action  on  polarized  light.  Tfae  results  of  the  analysis  justified  him  in 
reporting  :  There  is  not  the  slightest  doubt  this  wine  is  genuine  from  a  chemical  point 
of  view.  Now  the  wholesale  dealer  acknowledges  his  wine  to  be  on  impiQved  one.  In 
\  what  the  improvement  consists  he  docs   not  mention.     But  whether  it  cooBists  in 

plastering,  sugaring,  colouring,  or  fortifying,  his  wine  is  adulterated. 

It  now  appears  that  this  ordinary  process  is  ineufficient.  A  more  complete  analysis 
and  estimation  of  every  constituent  must  be  made  to  form  an  opinion.  The  author 
strongly  recommends  the  complete  aualyBis  of  the  ash.  The  relative  amounts  of  lime, 
magnesia,  pota-gh,  soda,  sulphuric  acid,  phosphoric  acid,  and  silioic  acid  are  more  constant 
in  wince  of  the  same  origin  than  has  generally  been  believed. 

Tbb  Coloue  Measubek. — Frofessor  Kueoig^,  of  the  UniTcrsity  of  PtnsylTanin,  bos  dcdgried  a  new 
inBtrument,  whicli  ho  calls  ft  chromometcr  for  determining  the  amount  of  meUls  in  ore*.     He  prepani 
borax  beads,  conUiaiDg  known  quaiititica  of  the  metal  to  be  ealimatcd,  and  noticet  of  wbiit  tbickotttj 
gia£B  of  tho  cotnpleuientarj  colour  to  the  bvad  muiit  be  to  make  it  appear  colourless.     Tbe  coloured  {gti 
or  red)  gloas  ua^d,  is  of  wedge  J  shape,  and  |i&  jiroridcd  with   s  graduated  raclt  movi^munt,  by  meanirj 
which  a  reading  \&  obtained,  that,  on  referring  to  a  epeiial  tabic,  givcB  the  amount  of  the  metal  pr< 
By  thi»  proceu  an  estiniation  of  niaoganeae  can  be  mode  in  Id  minutes^ 

•  Correspondenz  bktt  des  Vereines,  Atialjtiecber  Chemiker,  Jahrg.  2,  No.  3. 
t  Kurze  Chemiwhe  Hittheilungexi  von  Prof.  Pr.  6u>lbii« 
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THE  LONDON   WATER   SUPPLY. 

>E.  TiDy*8  annual  report  on  the  ijuantity  and  quality  of  tlie  London  Water  Supply 
somewhat  more  than  usually  interesting  this  year,  beeaua©  of  the  discussion  likely  to 
ike  place  in  Parliament  on  the  matter.  Dr.  Tidy  adheres  to  his  often  exprc 
'favourable  opinion  as  to  the  general  character  and  quantity  of  the  supply,  and 
probably  brings  more  figures  of  reliable  analysos  to  prove  his  point  than  would  be 
i  available  from  any  other  source.  It  is,  of  course,  greatly  to  be  regretted  that  the 
analyses  made  by  Dr.  Frankland  are  not  published  in  such  a  form  that  they  would  admit 
of  direct  comparieon  with  those  of  Dr.  Tidy,  and  we  think  it  is  also  to  be  regretted  thi 
^^biith  gentlemen  appear  for  all  practical  purposes  to  ignore  the  uae  of  the  microecop©^ 
^H&TLrely  there  is  nothing  which  can  sn  readily  throw  light  on  any  points,  which  maj 
^Hlthorwise  appear  mysterious  in  water  analysisj  as  a  careful  microscopical  examination  of 
^fthc  water  itself  and  its  sediment ;  more  especially  would  this  be  the  case,  if  in  the 
f  analysee  we  are  now  referring  to,  Dr,  Tidy  had  given  us  any  statistics  of  Lho  microscopical 
appearances,  presented  by  the  Thames  and  the  East  London  waters.  The  analyses  given 
lable  a  comparison  to  be  readily  made  between  the  unfiltered  and  filtered  Thames  water, 
id  the  result  appears  satisfactory.  The  filtration  has  been  fairly  efficient,  and  thi 
^xidisable  organic  matter  has  been  fully  one-fourth  oxidised,  notwithstanding  a  alighl 
of  chlorine  pointing  probably  to  the  fact  that  concentration  has  taken  place. 


SHORT  NOTICES  OF  BOOKS. 
OuB  Domestic  Poisons.  Bj/  Jlenry  Can\  M.  Inst.  C.£* — This  little  psmphlet  collects 
within  the  space  of  fifty  pages  a  vast  number  of  iustances  of  the  poisonous  eflects  of 
oortain  dyes  and  colours  used  in  domestic  fabrics.  Special  attention  is^  of  course,  given 
to  arsenioal  wall  paperSj  arsenical  green  muslins,  and  chromic  green  gloves.  The 
brochure  is  forcibly  and  concisely  writtenj  and  worthy  of  attention  by  both  our  Legislature 
maiSi  the  general  public.  Mr.  Curr  is  evidently  in  earnest,  and  we  wish  his  efforts  every 
locess.     It  would  be  a  most  excellent  matter  to  be  taken  up  by  some  energetic  MP. 

Medical   Men  and  MANTfEua.     By 'Art  Otia(nv7o%\] — ^The   original  edition  of    this 

ittsing   book   was  published  in    1876,   and   the  second   is   now  before  us.      It  has 

been  extended  to  180  most  readable  pages.     Once  take  it  up,  and  you  are  certain  of  a 

pleasant  hour* s  entertainment,  and  not  merely  that,  but  also  food  for  deep  thought  and 

;gret  that  the  noble  profession  of  medicine  should  be  made  so  often  the   cloak  of 

incapacity  and  quackery.     It  should  certainly  be  read  by  every  medical  man  desiroua  of 

maititainiog  hia  professional  dignity. 

TnK  Hygiene  of  the  Skin.  Btj  J.  L>  Milton.^ — This  shilling  pamphlet  is  the 
work  of  the  lecturer  on  skin  diseases  at  St.  John^s  Hospital.  It  is  designed  as  otfering 
in  a  popular  form  "  a  set  of  rules  for  prcserviug  the  skin  in  a  high  state  of  health,  and 
Mnating  the  restoration  of  it  to  a  proper  standard  when  the  reader  is  under  treatment  for 
dtieaie  affecting  tliis  part  of  the  frame.'*  Eveu  with  this  apology,  however,  wo  can 
•careeljT  soo  the  necessity  for  such  a  work,  seeing  that  any  one  under  treatment  would 
•a  a  matter  of  course  receive  hiis  instructions  from  the  medical  man  who  had  the  case  in 
hand ;  besides^  as  a  rule,  we  do  not  thiiilc  popular  works  on  medical  eubjects  very 
dedrable.  As  to  its  medical  merits  we  are  of  course  dumb  ;  so  we  can  oaly  say  that  it 
appears  to  be  well  and  conciiscly  written,  and  gives  much  information  as  to  the  necessity 
of  cleanliness,  &c.     We  should  think  that  it  will  prove  popular. 

•  LoDdoD :  W.  Ridgway,  Piceadillj.     t  Loudon :  Biiillii;rc,  Tiadall,  &ud  Cox^  King  Williuta  iStrcct, 
SUaud<     X  I^adon :  Cbatto  uod  Wiudus,  Piccadilly. 
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[Thi  Editon  are  not  rc«pon«bIe  for  tbe  opmionB  of  their  CorrespondenU,! 

CAKE  SUGAR  IN  MILK. 
To  THE  EmtoH  ov  *"Th£  Anaxtst." 
Sir,— Mr.  CoUioSt  in  hia  reply  to  me,  does  not  give  those  details  of  tho  analysis  of  his  sugared  milTt 
wUkh  are  requi&ite  to  enable  every  cheraiat  to  judge  of  the  Boliclity  of  Mr.  CoUina's  conclusions.  Will  be 
Itindly  atfttc  (I)  the  extent  of  diliation  of  the  whey  used  for  titration,  (2)  the  amount  of  FehHng'a  solution 
employed,  and  its  strength  in  copper,  (3)  the  quantity  of  whey  required  for  reduction  of  the  Fehling'i 
solution,  both  before  and  after  inversioD  ?  I  ask  for  this  information  because  Mr.  Coilins  appears  to  have 
got  the  amount  of  lactose  by  deducting  the  casein  and  cane  sugar  from  the  amount  of  solids  not  fat.  Sorely 
be  must  hare  obtained  it  also  by  direct  titration,  1  confess  that  I  know  of  no  acmrtU»  method  of  estimating 
cane  sugar  in  the  presence  of  milk  sugar.  I  intend  to  try  the  method  of  Tollcns,  as  u«ed  by  Mr.  Hehner, 
and  also  the  new  and  beautiful  me^od  of  Br.  Payy  (Pr.  Roy.  Boo.,  Jan.,  1879)  for  the  eatimatiott  of 
glocoee. 

YottTs,  Ac, 

TH08.  STEVENSON. 


CONDENSED  MILK. 
To  THE  Editob  of  "  Tkb  Analyst," 

Sir, — I  hope  I  am  not  asking  too  much  in  requesting  yon  to  allow  me  to  reiterate  a  few  remarks  in 
rcplj  to  Mr.  Wigiier's  criticiam  on  my  paper  on  "Condensed  Milk."  I  thought  I  had  clearly  and  con- 
clnsivtily  answered  the  criticisms  in  quesiion  at  tbe  last  raceting  of  the  Sjcioty  of  Public  Analysts,  but  as 
my  reply  is  not  reported  in  Thb  Analyst,  I  am  in  justice  entitled  to  explain. 

In  all  cases  the  eane  sugar  was  acknowledged  to  be  deduced  by  diftrmee^  hence  "  the  totals  cast  up  at 
they  do" ;  ina  few  eases  the  figure  was  checked  by  direct  experiment  and  then  fairly  igrceing  retnlts  were 
obtained,  • 

I  adhere  to  my  calculation,  namely,  that  2*69  parts  of  fresh  milk  haTG  been  condensed  into  one,  boUi 
tbe  amount  of  total  milk  solids  not  fat,  and  tho  percentage  of  mineral  mafter  proving  the  correctness  of 
this  figure.  The  sugar  used  e^imiot  have  contained  much  ash,  otherwise  the  proportion  of  ash  would  hare 
been  much  higher.  The  average  of  mineral  matter  was  found  to  be  1-98,  This,  divided  by  the  con- 
dcDsation,  269,  giv^  073  as  the  percentage  of  o^h  in  tbe  original  milk,  a  very  trifle  higher  than  the 
average  amouot. 

Uad,  further,  really  anything  like  a  considerable  decomposition  or  loss  of  casein  taken  place,  and  had 
a  larger  proportion  of  milk  than  2-69:1  been  evaporated,  the  amount  of  ash  would  of  necessity  be  higher. 
Thus  tbe  single  item  ash  does  entirety  disprove  Mr.  Wigner's  statements. 

Of  course  it  is  quite  posaiblo  that  during  the  evaporation  some  of  the  casein,  and  with  it  a  proper 
proportion  of  other  coufitituenta,  may  have  been  mechanically  lost,  but  this  does  not  affect  my  analyses, 
which  merely  show  what  i^t  in  the  condensed  milk.  One  mi^'ht  as  well  argue  that  the  milkmaid  spilled  the 
milk,  hence  really  3 '6  instead,  of  26  parts  of  milk  were  originally  used. 

In  uo  case  did  the  ash  of  coodeused  milk  effervesce  with  acids,  and  carbonates,  derived  from  iU^Ti 
beyond  the  usual  traces,  were  absent. 

I  should  be  happy  to  learn  what  bettor  process  for  the  determination  of  sugar  than  that  used  by  me 
could  be  employed.  Perhaps  the  polnriscope,  when  there  is  lu  the  milk,  cane  sugar,  invert  sugar,  lactose 
and  galactose,  and  possibly  rotating  nitrogenous  matter? 

I  am,  Sir,  toars  &o., 
London,  bth  March,  1879.  OTTO  HEHNER. 

P. S.— Since  writing  the  above  I  hate  carried  out  Mr.  Wigner's  suggestion,  and  hare  made  a  full 
Dnalysis  of  the  ash  of  cinden^ed  milk.  The  lollowiog  are  tbe  results,  together  (for  tho  purpose  of 
comparison)  with  an  asalysia  of  ash  of  gennine  milk,  quoted  by  Wynter  Blyth:  — 

Condeu*cd  Mia,  W.  Bljtb.Ocnatn*  Milk. 

(;aO         22-63  22  97 

MgO        2  34 S'3l 

Nn,  O        7-22 11'58 

KjO ...        27-77  .....  18-82 

P,0» ...         ...        2a-30  ......  2703 

8  0*  1-89  — 

01  16-08  16-28 

103-23  »9fi4 

Minui  Oxygen  for  Chlorine.,.  3*62 

99^81 
There  was  a  very  small  quantity  of  oarbonic  acid  (aa  C&  COj)  in  the  aih,  but  this  I   have  not 
determined. 
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DUTIES    OF    PUBLIC    ANALYSTS. 

To    THB    EOTTOR    OF    "  TsB   AxALTST." 

81B, — WUl  joa  allow  me  sufficient  space  in  your  aext  issue  fur  an  insertion  of  the  following  remarki 
oertaia  editorial  commoats  which  appeared  in  "Notes  of  the  Month/'  for  March.  No.  36  ? 
Ko  pablio  moalyst,  whateTer  hb  priimte  opiniona  may  he^  can  form  an  "  exception  to  the  rule/'  but 
staad  to  the  Sale  of  Food  and  Drug^'  Act,  and  to  his  ofiicial  duties  in  the  tame  relation  as  do  all  bia 
:  hii  duty  is  to  inspect  articles  submitted  for  analysis^  and  to  delect  adulterations ;   he  U  at  onoe 
and  deUetive,  and  if  therefore  the  chief  agent  by  means  of  which  the  interests  of  the  Acta,  which 
Jife  ought  to  feel  he  represents,  namtUy  the  detection  and  suppressioa  of  adulteration,  are  cooaummated. 

The  public  analyst  may  repreaent  the  interest*  of  the  Acts,  wiihout  himself  bein^  what  is  commonly 
called  an  interested  party  ;  if  he  fully  carries  oat  the  duties  of  bis  otficc  he  will  give  to  the  people  genuine 
artieles  of  coDsumptioD,  thus  Ms  duties  and  the  interests  of  the  Acta  are  identical,  and  in  this  sense  the 
pablic  analyst  is  a  representative  mon^  and  certainly  need  not  bo  obliTiouB,  but  rather  think  with  pride  of 
bis  positioD  as  such. 

The  legislature  recogniaed  and  made  gpeeial  proriatoni  to  keep  free  from  personal  infloenoea  the 
^MUiterested  repre»entation  of  the  interests  of  the  Acts  by  the  pubUe  analyst,  by  inserting  the  clause  which 
prereBts  him  from  trading  in  articlea  of  food,  drink  or  drugs. 

In  another  Note  of  the  month  it  is  pointed  out  that  the  analyst  should  have  taken  it  upon  himself  to 
direct  the  actions  of  the  inspector,  as  to  the  adrisability  of  prosecuting.  How  could  he  do  thia  without 
the  Tery  personification  of  the  interests  of  the  Acts  ?  In  Note  one  the  analyst  is  said  to  hare 
the  functions  of  the  inspector  by  making  a  slatement  whilst  under  cross-examination,  in  Note 
two  he  ii  taught  how  to  nsurp  them  by  aetual  interference. 

Why  the  editors  or  any  member  of  the  Society  of  Public  Analysts  need  fear  to  boldly  assert  what  is 
pa£»Bt  to  alll  cannot  understand.  Toon  &c., 

areh  5th,  1879.  ARTHUE  ANOELL. 


LAW  EEPOETS. 

Adultssaibd  Milk*— William  Wharfe,  farmer,  was  summoned  at  Bradford,  for  selling  adulterated 
nOk.  Inspector  Chambers  stated  that  he  purchased  a  pint  of  milk  from  the  defendant  and  ^rave  it  to  the 
public  analyst,  whoM  report  stated  that  the  milk  was  adulterated  with  10  per  cent,  of  water.  The  defendant 
■aid  one  of  his  cows  was  taken  III  and  gave  short  milk,  and  bo  put  a  little  water  to  it  to  make  the  propel 
quantity.  Tho  Town  Clerk  remarked  that  the  milk  was  not  only  adulterated,  hut  from  a  cow  which  wu, 
ill.  The  Mayor  said  the  case  was  a  rcry  bad  one,  and  they  had  been  considering  whether  they  should  not 
toe  the  defendant  £10,  but  he  would  be  let  off  with  £5  and  costs, 

Thb  "Prejudice"  omtaclb  overcome, — At  Westminster,  Mr.  Freeman,  Kings  Eoad,  Chelsea, 
was  nimmoned  fur  selling  adulterated  milk.  Mr>  Young,  inspector  of  the  Parish  of  fit  Luke,  stated  that 
be  purchased  a  quart  of  milk  at  the  shop  of  the  defendant,  and  told  him  ho  required  it  for  the  purpose  of 
analysii*  He  divided  it  into  four  parts,  one  for  himself  to  use,  another  to  keep,  one  for  the  analyst,  and 
one  he  gtve  to  the  defendant.  The  certificate  of  Dr.  Barclay,  showed  that  the  mEk  contained  at  least  19( 
per  ceat  of  added  water.  He  (Mr.  Young)  had  sud'eied  no  ill-effects  from  the  mOk  he  took  in  his  tea^* 
althougli  he  must  hare  been  "prejudiced/'  as  it  was  not  pure.  The  magistrate  fined  tho  dofendflJit  20s., 
and  2s,  costs. 

Adultwutimo  Bebk  with  Salt. — Frank  Evans,  of  the  "Mug  House/*  Worcester,  was  tum- 
moned  for  having  sold  ale  adulterated  with  salt.  Mr.  Beauchamp  defended.  Constable  Checketts  said 
he  bought  two  quarts  of  ale  from  defendant's  wife,  and  handed  it  to  Br.  Swete,  the  county  analysfc. 
Dr.  Swete  stated  that  tho  beer  contained  66  grains  of  salt  per  gollon,  and  it  was  considered  in  such  case%! 
that  where  the  quantity  was  more  than  60  grains  it  was  excesaiYe,  and  justified  a  prosecution.  He  had 
analyaed  the  water  of  the  well  of  the  *'  Mug  House,'*  and  it  coDtflined  fi"l  grains  of  salt  per  gallon.  Malt 
and  hops  would  contain  S  grains  of  salt ;  so  that  there  should  only  be  14  '1  grains  of  salt  per  gallon  if  the 
b<er  wa«  honest  beer.  The  strongest  honest  beer  that  could  he  browed  would  only  contain  22  grains  of 
talt  per  gallon.  The  Bench  thought  it  was  a  case  in  which  a  small  penalty  shotild  be  imposed  by  way  of 
Cftotion,     They  fined  defendant  Is.  and  £l  26.  costs. 

Adclteratbd  Bcttzr.— Joseph  Jordan,  William  Sawyer,  and  Edward  Cobley,  grocers,  Eothcrhlthe, 
ippatted  to  snmraonses  charging  them  with  soiling  butter  which,  on  being  analysed  by  Dr.  Muter,  con- 
tained from  70  to  80  per  cent,  of  animal  fat,  but  no  appearance  of  butter*  In  the  first  two  cases  printed 
DOtiecf  were  put  on  the  butter,  "Sold  at  Is.  2d.  per  lb. ;  "  and  in  the  third  case  tho  defendant  pleaded 
that  when  asked  for  butter  at  tho  price  named,  he  told  the  man  who  was  sent  by  the  inspector  to 
sake  the  parebase,  that  it  was  not  butter,  hot  "  butterlne ;  *'  and  that  on  the  man  asking  him 
what  **UuW«rine'*  meant,  he  told  him  he  knew  as  well  as  he  did  himielf.— The  Magistrate  iraposedl 
tnm  of  20a.  and  2i,  costs  in  tlio  first  two  coses,  and  dismiwed  the  third  snmmons,  as  information  was  giTtn 
to  tht  pvchater,  before  tho  purcha&e  was  made,  that  what  was  sold  waf  Bot  butter.  s 
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liiPOiiTANx  Uase.  — At  the  Alanchcitcr  County  Police  Court  lately,  Tboiujia  Berwick;,  fiinutr,  Toll, 
near  Enut«ford,  was  sammoned  for  having  sold  milk  not  of  the  substance  and  quality  demandid.  Mr. 
GBrdaer,  who  prosecuted  on  behalf  of  tie  Milk  Dealer's  I'roti'ction  Society,  said  the  complainant  wu  ■ 
milk  dealer  in  Salford,  and  the  contract  for  the  delivery  of  milk  to  him  from  the  defendant  was  madt  at 
Old  Trafford,  Th«  milk  in  qrit'stinn  consist^sd  of  eigbt  i^llonH.  Whilst  the  milk  remdned  in  the 
defeod«nt'6  can,  Mr.  Owen,  secirottiry  to  the  Snciety,  took  three  sample*,  it  woold  be  shown  that  there 
were  ahout  eight  parls  of  crenrn  abHtrncted  more  than  wrw  usually  allowed  by  analysts.  That  wa»  the 
second  time  the  defendant's  milk  had  been  t'l^itcd  and  found  wanting.  One  of  the  Ma^stratea  waut43d  t«i 
know  if  Mr.  Gardner  could  inform  him  uF  the  minimum  umount  of  cream  in  milk  ?  Mr.  Ganiner  replied 
about  30  per  cent.  The  Magistrate  iaid  that  thia  must  be  in  excess  of  whut  possibly  came  from  the 
cow.  Mr.  Gardner :  The  defendant's  milk  ought  to  have  contained  eight  per  cont.  of  cream  abore 
what  was  actiujUy  found  io  it.  The  Mngiittrate  i  Waa  the  milk  impure  ?  Mr.  Gardner :  Wo  do  not 
charge  him  with  selling  impure  milk^  it  is  with  extracting  the  cream  therefrom.  The  article  waa 
not  of  the  substance  demanded.  The  Magistrate :  Has  there  been  any  case  decided  on  thia  point  before* 
I  ncTcr  heard  of  such  a  case.  The  mogi&trale'd  clerk  said  he  neter  heard  of  a  similar  case.  Another 
Magiatrate,  to  Mr.  Gardner :  Do  vou  mean  when  tbe  cream  was  taken  off  that  it  waa  akimmed  milk  ?  Mr. 
Gai^ner :  Instead  of  having  sola  new  milk  he  »old  ao  article  from  which  the  fattj  matter  had  been 
extracted.  In  faot  it  waa  what  was  called  *'blne*'  or  akimmed  milk,  Evidence  hanng  been  given  in 
support  of  the  case,  the  magiBtratos  after  a  short  couiultation,  dismissed  the  charge  on  tbe  ground  that  a 
pnvate  instead  of  a  public  analyst,  as  required  by  Act  of  Parliament,  had  been  employed  in  the  matter. 

Castob  Oil  Pills.— At  the  L^incaater  Police  Court,  on  the  15th  March,  R.  Taylor,  manager  of  the 
Camforth  branch  of  the  Lancaster^  &o.»  Co-operative  Society,  was  charged  with  selling,  to  the  pr^-judice 
of  the  purchaser,  a  box  of  pills,  purporting  to  be  "Compound  Castor  Oil  PilU,"  which  were  not  of  the 
nature  and  substance  demanded.  Mr,  W.  Sharp  appeared  in  sapport  of  the  information^  and  Mr.  Byrom 
defended  on  behalf  of  the  manufacturers  of  the  pills,  Messrs.  Bell  and  Sons^  chemists,  of  Liverpool.  The 
case  was  before  the  Bench  on  the  Ist  instant,  but  was  adjourned,  in  order  that  Dr,  Campbell  Brown  mi^ht 
be  cross-examined  upon  his  certificate.  Mr.  Sharp  said  it  would  he  remembered  that  upon  the  last  occasion 
Sunt.  Moss  gave  evidence  that  he  went  on  a  certain  day  to  the  Store  at  Carnforth,  and  there  saw  defendant, 
and  asked  him  whether  he  had  cot  any  castor  oil  pills,  and  that  defendant  replied,  **  Yes,  plenty."  The 
Superintendent  then  asked  for  a  box,  and  was  supplied  with  what  waa  dfacribcd  as  castor  oil  pills,  for  which 
he  paid  one  penny.  Be  told  defeudiint  that  he  had  purchased  them  for  the  purpose  of  analysis,  and  asked 
him  whether  he  wished  to  have  them  divided,  but  defendant  declined,  and  said  he  had  plenty  more.  Mr. 
Sharp  here  read  a  paper  wrapped  rouad  the  box  of  pills,  in  which  their  qualities  were  highly  extolled,  and 
were  designated  '^Compound  Cast<>r  Oil  Pills.'* — Dr.  Campbell  Itrown's  certificate  waa  in  these 
terms  : — I  am  of  opinion  that  the  said  sample  is  made  up  entirely  of  the  following  ingredients :  Rhubarb^ 
nioes,  ginger,  some  kind  of  pepper,  probaDly  cayenne,  soap,  saccharino  matter,  resinous  matter,  and  that 
the?  contain  no  castor  oil. — Dr.  Campbell  Brown  was  then  examined :  He  said  be  believed  there  were 
eight  pills  in  the  box  sent  to  him,  and  he  analysed  thrive  or  four  of  them,  and  sent  back  tho  certificate  pro- 
duced to  Supt.  Moss.  Tho  principal  ingredients  of  the  pills  were  aloes— in  round  numbers  it  would  be 
about  i>ne-half  aloes ;  in  addition^  there  was  a  little  rhubarb,  cayenne  pepper,  he  thought,  cloves,  and 
some  aromatic  spices  of  that  kind,  soapy  matter  and  some  sacchariuo  matter,  probably  Spanish 
root  or  something  of  that  sort.  He  examined  those  pills  for  castor  oil,  and  there  was  no 
appreoiuble  quantity  of  castor  oil  in  thenu  He  did  not  mean  to  say  that  if  he  had  analysed 
lib.  of  pills  he  might  not  have  fuund  a  trace  of  castor  oil,  but  it  would  not  be  lufficicnt 
to  be  appreciable  in  three  pills,  much  less  in  one,  and  practically  there  was  no  castor  oil  in  Ihcm, 
Aloes  is  not  such  a  safe  medicine  as  castor  oil,  because  that  is  an  aperient  medicine  which  can  be  given 
safely  in  delicate  cases.  Persons  recovering  from  fever  and  inH.immatiun,  and  so  on,  are  always  ordered 
castor  oil ;  and  aloes  to  such  people  would  be  an  iujuriotis  medicine,  buciusc  of  its  violent  action  upon  the 
lower  bowels;  it  woold  bean  injurious  medicine  in  other  cases  also.  Many  people  cannot  take  aloes, 
and  they  know  it.  Some  femaleSj  and  also  pi?ople  suffering  from  piles,  would  be  injured  by  aloes. 
Those  ptUs  did  not  answer  the  dcdcription  of  *'  Compound  Castor  Oil  Pills?  "  They  are  compound  aloes 
pills.  Thev  might  be  called  compound  rhubarb  pills,  but  the  principal  ingredient  being  aloes,  they  ought 
to  be  called  compound  aloes  pills — or  at  lea*t  I  will  ni>t  go  so  far  as  that,  but  the  label  ought  to  state  that 
they  contained  afoes.  Cnns-ex&minedt  Dr.  Brown  said  :  I  am  of  opinion  that  the  pills  contain  no  castor 
oil,  but  if  you  say  castor  oil  was  used  in  making  up  the  compound  I  will  believe  you.  If  it  is  u.sed  to  the 
extent  of  1-5  or  1*75  per  cent,  ia  each  pill,  1  should  call  that  uothing  whatever.  I  am  quite  sore  there 
waa  not  6  per  cent.  If  you  say  there  waa  lo  or  175  per  cent,  in  each  pilK  that  would  be  something  like 
•02  of  a  grain,  and  if  it  waa  only  to  the  extent  of  -02  of  a  grain  in  each  pill  there  is  no  test  1  know  of  by 
which  it  qould  be  discovered.  If  I  had  had  two  or  three  pounds  of  pilU  1  might  have  extracted  sufficient 
castor  oil  to  be  recognised*  If  it  was  difitinctly  slated  on  the  label  that  the  pills  contained  aloes  a  great 
deal  of  my  objection  would  be  removed.  He  had  hoard  of  pills  made  by  a  certain  6rm  and  sold  at  Is.  l^d. 
per  box  as  castor  oil  pills;  if  thoy  are  protected  by  the  Government  three-halfpenny  stamp,  it  only  proves 
thiit  the  Government  stamp  is  made  the  muans  of  covering  a  good  deal  of  injurious  sale  of  drugs.  There 
hive  been  similar  cases  to  this  one  brought  forw.ird  in  which  there  have  been  convictions.  Respeotobie 
druggists  refuse  to  sell  anything  under  the  name  of  *'  Castor  Oil  Pills ; "  they  sell  castor  oil 
capiiUea."Mr.  Byrom  having  addresaed  the  Bench  for  the  defendants,  Dr.  rage,  of  Kendal, 
was  examined,  and  said  he  h.id  examined  thu  BoeciBoations  of  the  pills  named,  and  found  they 
contained  only  a  slight  amaunt  of  castor  oil.  la  the  absence  of  a  division  of  the  contents 
of  the  box  purcbased,  he  was  bound  to  admit  that  the  ingredients  mentioned  by  Dr.  Brown  were  found 
by  him.  The  whole  of  tho  ingredients  were  such  as  were  given  by  authority  of  the  Medical  Council,  as 
ingredients  all  of  which  were  in  daily  use  for  the  relief  of  constipation  and  those  ingiedienta  ware  not 
supposed  to  have  any  "specific"  effect.  They  were,  in  his  opinion,  non-injurious.  He  conaidert»d  that 
the  name  '^Compound  Castor  Oil  Pills  '*  was  juBtifiable.    It  was  named  ia  accordance  with  the  principle! 


I 
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of  plurmuj,  and  it  was  also  pro^erl^  named  on  the  grouud  that  it  was  the  usage  of  pharmaoy  to  tmrne  a 
pill  ftfter  any  ingredient  irrcipecturely  of  tho  active  quality  of  the  ingredient  or  the  quality.  Mr.  Collins, 
aoJilytical  chemist,  of  Bolton,  said  ho  bad  long  known  there  were  auch  tbinge  ai  caiator  oil  pilla  sold.  Heeup- 
po*«d  they  woold  contain  ca.storoil ;  in  Rome  caaes  a  very  trilling  quantity  and  in  others  a  mere  trace.  He 
presomed  they  arrived  at  their  present  name  owing  to  their  giving  similar  results  ai  a  dose  of  castor  oil. 
He  belianMi  a  Arm  at  Leeds  were  the  the  first  miikers  of  thosu  piih.  If  they  relied  on  the  pilla  to  get  as 
Boeh  mnar  oil  as  went  io  a  dose,  they  would  have  to  take  from  400  to  600.  He  could  not  my  anythiog 
If  to  IIm  effect  of  the?  pills  as  he  was  not  a  modioal  man,  and  where  doctors  disagreed  it  was  sumetimois 
nnpleftiant  to  interfLrc.  Castor  oil  was  quoted  in  that  morning's  paper  at  8^d.  per  lb  ,  the  other  drugs 
were  much  more  expensive.  There  could  therefore  bo  no  idea  of  fraud,  othervise  the  large&t  quantity 
would  be  used  of  the  cheapest  drags.  Cross-examined:  he  had  examined  a  greit  many  of  these  pilhr, 
and  aa  rule  he  found  them  to  contain  castor  oil.  He  analysed  from  20  to  30  pills.  He  found  1*35  per 
ocat,  of  castor  oiL  If  he  had  had  two  or  three  pills  only  ho  could  not  have  found  castor  oil.  After  a 
tktuf  coniultation,  the  Chairman  announced  that  the  Bench  were  of  opinion  that  there  must  bo  a 
eoafiction.  The  penalty  would  be  40^^.  and  £S  6s.  4d.  costs.  Mr.  Byrom  gave  notice  of  appeal,  which,  we 
hsTe  been  informed,  has  since  beeti  abandunud. 
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NOTES    OP    THE    MONTH. 

Ve  do  not  envy  the  poaition  of  the  gentlemen  who  may  be  appointed  on  tho  Bc4eot 
Committee  of  the  Hobbo  of  Commoas  on  the  new  Sale  of  Food  and  Drugs'  Ameadmont 
Bill,  for  already  there  are  signs  that  they  will  be  flooded  with  crochets  from  every 
direction.  The  trade  Bocietiea  are  already  moving,  and  will  do  aU  they  can  to  get 
knowing  Httle  clauses  introduced,  to  further  hamper  the  working  of  the  Act,  under  the 
pretence  of  the  protection  of  ionocent  traders,  wliile,  on  the  other  hand,  the  medical 
men  and  others,  who  know  the  danger  of  impure  food  and  drink,  will  be  doing  their 
best  to  e^ctend  its  provibions. 


Already  signs  of  the  latter  movement  are  apparent  in  the  action  of  tho  British 
Medical  Association,  who  desire  to  see  water  included  in  the  Bill.  As  a  body  the 
ASAljsta  are  quite  ready  and  willing  to  accept  this  extra  duty,  provided  the  fee  for  a 
sanitary  analysis  of  water  be  fixed  at  £l  le. ;  but  it  would  be  impossible  for  any  man 
to  honestly  give  a  report  on  any  water  for  the  present  Act  fee  of  lOs.  6d,,  as  it  would 
not  meet  his  expenses,  and  even  the  proposed  £1  Is.  would  only  be  remunerative  in 
where  the  analyst  receives  a  salary  in  addition  to  the  fees. 


Among  the  trade  movements  we  specially  find  that  of  the  Chemists*  Defence  Asso* 
ciatioD,  who  desire  to  force  vendors  to  have  a  sample  whether  they  will  or  not,  and 
further  to  give  the  defendant  power  to  always  insist  on  the  personal  attendance  of  the 
analyst  in  court,  instead  of,  as  at  present,  accepting  the  certificate  aa  evidence,  unless  in 
jputed  cases.  To  tho  first  proposition  we  have  nothing  to  say,  because  it  makes  no 
ference  to  us  whether  a  sample  be  left  or  not,  as  there  is  always  the  official 
iple  in  the  hands  of  the  inspector  to  check  such  cases  of  tampering  with  the  trades^ 
i*s  sample,  as  have  already  occurred.  But  we  trust  that  our  Legislature  will  pause 
before  they  lay  down  the  rule  thst  the  analyst  is  to  be  dragged,  perhaps  many  miles,  to 
>tiTt  in  every  petty  case,  merely  so  that  it  may  give  him  inconvenience,  uud  cost  the 
luthoritiee  his  court  fees  and  travelling  expenses.  Already  there  is  the  moat  ample 
jrovision  for  the  citing  of  the  analyst  in  any  disputed  case,  and,  indeed,  under  such  cir- 
cumstances, a  man  whose  work  was  attacked  would  only  be  too  anxious  to  come  forward 
in  his  own  defence.  To  insist  upon  the  cxintinual  production  of  the  analyst  will  be  to 
put  another  break  on  the  wheels  of  the  Act,  and  another  charge  on  the  public  pui'se, 
both  of  which  are  suificiently  clogged  and  taxed  respectively  as  it  now  stands. 
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The  real  fact  Is  that  the  Act,  as  it  stands,  is  good  enough,  provided  its  wording  bo 
made  a  little  clearer  to  remove  the  **  prejudice  to  purchaser  "  difficulty,  andabove  a]l  that 
definite  standards  be  fixed  for  all  disputed  arlicleB.  It  is  on  the  point  of  names  and  staDdords 
that  nearly  all  the  failures  o[  prosecutions  have  occurred,  and  the  position  of  analysts  ia 
simply  this : — They  say  fix  what  etandards  you  like,  be  they  high  or  be  they  low,  but 
either  at  onco  give  us  standards  like  those  ^opased  to  be  provided  for  spirits,  or  appoint 
Bom6  central  authority,  say  for  instance  the  Council  of  the  Society  of  Public  Analysts, 
to  provide  such  standards,  which  when  duly  approved  by  the  Privy  Council,  shall 
becoTue  bye-laws  under  the  Act,  and  so  binding  on  everyone  concerned.  There  is  no 
branch  of  trade  where  definite  standards  and  names  are  more  wanted  than  in  the 
drug  business.  These  traders  pretend  to  us©  the  British  Pharmacopoeia,  but  whenever 
it  suits  their  purposes  of  defence  overboard  goes  that  authority,  and  "  custom  of  trade" 
reig:n8  supreme* 

In  a  letter  we  publish  Mr.  Angell's  vindication,  upon  which  wo  offer  no  more  remarks^ 
as  we  wish  to  avoid  internal  disscnsious.  We  made  our  comments,  because  it  appeared 
there  must  be  some  screw  loose  where  a  tradesman  was  prosecuted  for  what  had  already 
been  held  to  bo  no  adulloration.  We  are  particularly  sensitive  on  this  point,  owing  to 
the  readiness  with  which  our  natural  enemies,  the  trade  journals,  would  seize  it,  to 
be  a  ground  of  abuse  upon  analysts  generally. 


Mr.  J.  Carter  Bell  haa  been  appointed  public  analyst  for  the  borough  of  Olossop, 
vice  Allen  resigned. 

Mr,  Francis  Yucher  has  been  appointed  public  analyst  for  the  borough  of  Birkenhead. 

Dr.  Bostock  Hill  has  been  appointed  public  analyst  for  Leamington,  vice  Dr. 
Thompson  reeigued. 

Mr.  J,  Yincent  Taylor  has  been  appointed  public  analyst  for  Colchester* 

Mr.  J.  Baynes  has  been  appointed  public  anulyst  for  South  Lincolnshire, 


EECENT  CHEMICAL  PATENTS. 

The  following  specifications  have  been  published  during  the  past  month,  and   con 
obtained  from  the  Great  Seal  Office,  Cursitor  Btreet,  Chancery  Lane,  London, 


No. 

aoos 

8043 

3049 
3079 
3126 
3166 
3182 
3228 
3246 
3267 
3297 


Kmim  of  PAtentM. 

F.  M.  Lyte 

J.  Duncan  &  J.  A.  R,  k  B,  E. 

Newlandi... 
Ditto 

Jl.  Mactear 

W.R.Lake 

H*Bninner 

R.  Lavender  k  J.  Biohordii 

E.  G.  Brewer        

C.  F.  CUns 

F.C.  Hills 

J.  Wilkes  &  T.  Johnfwn    ... 


R. 


Title  of  Patent. 
Parification  of  Cbloridc  and  Sulphate  of  Zine   ... 

Treatin«nt  of  Sagar         

Treatment  of  Saccharine  Sabatancea  or  Compoands 
Manufacture  of  Soda  and  Potash... 
ApparatuA  for  Concentration  of  Sulpburio  Aoid 
Manufbettire  of  Alkali      ...         ...         , . , 

Treating  Waste  Suipharic  Aeid  ... 

Apparatus  fur  Manufacture  of  Hydrogen  Oas     ... 

Manu^actureof  Sulphide  of  Zinc. 

Munufatturo  of  Sulpbato  of  Ammonia 

Purifj'mg  or  ReBaing  Copper     ... 


BOOKS,    &c.,    RECEIVED, 

The  Chemist  and  Dnigj^iit;  The  Brewer*'  Guardian;  The  British  Medical  Jouraal;  The  Medicil 
PreM ;  The  Pharmaceutical  Joumal ;  The  Sanitary  Record;  The  Miller;  The  An ti- Adulteration 
Reriew;  Journal  of  Applied  Science;  The  Boston  Jounial  of  CheTOiatry ;  Tho  Dainrman;  The 
American  Dairyman;  The  Practitioner;  American  New  Remedies;  Proceedings  of  the  American 
Cheroical  Society;  Our  Domesdo  Poiioni,  by  Henry  Carr,  M,  Inst.  C^R. ;  The  Hygiene  of  the  Skin,  by 
J.  L.  Milton  ;  Le  Praticien. 


Mr.  E.  W.  T.  Jones'  letter  on  the  question  of  butter  analysis  readied  tib  too  late  for 
iDscrlion  in  this  number* 

Erbata. — tn  Mr.  Collins'  letter  in  our  hut  numher,  line  15  the  figurei  should  retd  "  Then  9'37'-> 
(2-04.3  I+-57)=2'8." 
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SUPPLEMENT,    APRIL,   1879. 


PREJUDICE  TO  PURCHASER  QtJESTIO:N^, 

Jrwnit  "Refobt  of  the  Arguments  and  Judgment,  in  the  case  of  Hoyle  v,  HitchmaH| 
,appeal  from  the  decision  of  Sir  Jamos  Ingham,  (see  The  Analt^t^  voL  3,  pp.  368 

QUEEN'S    REKCH     DIYISION. 
f Sittings  in  Battfo,  hefor$  Mr,  JuiUce  Mdlor  and  Mr.  Justice  Lmh, 

HOTLK    ArrELLANT HiTCHMAX    RESPONDENT. 

MARCH  27th. 

Tbift  vaa  an  aduUeration  caMt  whtoh  raised  a  very  important  queation.  It  was  an  appeal  by  an 
intptictor  of  nuisances  iigainiit  a  decision  of  tfae  nia^ftrate  dismissing;  a  complaint  a^inst  a  milkmaa  for 
adulteration  under  the  Adtilturation  Act  of  1S76,  aud  the  object  of  the  appeal  was  to  raise  the  que:;tion 
whettier,  ^here,  as  in  almost  all  case*  where  offict^rs  make  such  complaints,  they  have  purchased,  not  for 
'their  own  consumption,  but  for  the  purpose  of  analyaiA  and  prosecution,  the  complaint  is  to  be  deemed  to 
fail  on  the  ^ound  that  he  is  not  *'pTejudiced"  within  the  terms  of  the  Act.  The  case  waa  sent  to  this 
Court  in  order  to  obtain  a  decision  on  this  question  which  has  for  some  time  perplexed  the  magtatraej, 
and  practically  interfered  with  the  enforcement  of  the  Adulteration  Act — a  quustion  arising  out  of  the 
intrwduclion  into  the  Act  of  1875,  of  words  which  require  thut  the  sale  of  the  adulterated  article  shall  be 
**  U)  the  prejudice  of  the  purehaaer."  The  uniiclmiivt,  w*  Mr.  Jastice  Lush  observed  in  his  judgment  in 
Ithis  case,  "  has  given  rise  to  a  division  of  judicinl  opinion  which  has,  it  is  to  be  feared,  very  much  crippkd 
the  operation  of  this  most  useful  Act.*'  Seven  of  the  Scotch  Judges  in  a  case  of  a  sale  of  cream  hiid  heeti 
divided  in  opinion,  severd  of  them  holding  that  the  words  referred  to  excluded  cases  in  whtcb  the  purchoia 
m*^  made  by  a  public  offtoer— a  view  which  practically  would  exclude  most  cases  from  the  operation  of  the 
Act*  aa  moat  prosecutions  are  initiated  by  public  ollicers ;  and  on  that  Tcry  ground — that  such  a  view 
woold  virtually  nullify  the  operation  of  the  Act — moat  of  the  Scotch  Judges  in  that  case  dissented  from  it, 
and  though  a  majority  (five  out  of  seven)  came  to  a  conclusion  adverse  to  the  prosecution,  two  at  last  went 
ap<m  other  grounds,  so  that,  as  two  dissented  altagctbor,  a  majority  did  not  adopt  the  view  in  quegtioo. 
Aa,  however,  the  cases  in  the  Scotch  Courts  are  not,  of  course,  reported  in  this  country,  nnd  tbu  Scutch 
I^w  Reports  are  not  generally  accessible,  all  that  was  known  was  that  tko  Scotch  Supreme  Court  had 
dimiiitod  ■  prosecution  by  a  pablic  oifioer,  and  the  impretsion  was  that  they  had  done  so  ou  the  gronml 
[ikit  a  purohase  by  a  public  officer  could  not  be  *'  to  the  prejudice  of  the  purchaser/'  In  a  case  which  came 
sfort  this  Court  last  year^a  mustard  case,  in  which  also  the  purchase  was  by  an  officer — the  question  as 
to  the  elTect  of  those  words  ca^mc  before  this  Court  not  only  in  that  |way,  but  also  in  this  way^ 
that  it  was  set  up  as  a  defence  that  it  wm  very  well  known  that  mustard  was  mixed  with 
flour  and  other  things,  so  that  the  purchase  could  not  be  to  the  "prejudice  of  the  purchaser :'* 
and  though  on  the  former  point  one  of  the  Judges  (Mr.  Justice  Lush)  expreift'd  an  opinion  that  it  was 
Dot  materiil  that  the  sale  was  to  an  officer,  on  the  second  point,  which  equally  involved  the  menuing  of  the 
wordi  in  i|uc5tion,  the  Court  sent  the  case  down  to  be  re-statcd  ;  and  as  it  was  imposjiible  to  deny  thht  it 
w«l  oOfSkmooly  known  that  mustard  was  mixed  and  adulterated,  the  case  never  came  up  again  before  the 
Coiutt  uid  the  view  taken  by  the  Court  was  probably  fatal  to  the  prosecution.  The  qnestion  ag^ia  cam«. 
hefon  this  Court,  on  both  points,  in  a  case  of  *'  Sandys  v.  SniaW,"  inue  1^,  \^l^,\kt'M^\i^l<3t^  KS^^'Sj^^. 
Chief  Justice  and  Mr*  JusLke  Mcllor.    There  the  cifre  was  a  suAe  W  wv.  mw^tcX^t  ot  ^Xvv^"^  iiCCi^i|jAv*»' 
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been  mixed  with  wat^r,  and  the  defence  i^et  up  was  that  it  was  ituown  to  be  lo  mixed,  and  so  was  not  a 
Biile  "  to  the  prejudice  of  the  pofchoser/'  and  tbe  Court  so  held  ;  ind  as  they  were  agun&t  ^e  proNieontioQ 
OQ  that  point  it  was  not  ncce«sarT  to  decide  the  other,  though  the  two  points  were  shown  to  be  closely  con- 
nected in  the  couri^ie  of  the  arguments,  for  it  was  pointed  out  that  in  moct  cases  purchases  for  the  purposes 
of  prosecution  were  by  public  officers,  who  only  made  such  purcboMs  in  cases  where  they  hod  reason  to 
htlieve  and  did  belicTe  that  the  articles  sold  were  adulterated  and  were  commonly  adulterated,  and  that  in 
such  cases  the  officers  did  not  purchase  for  consumption,  and  probably  did  not  consume  any  part  of  what 
they  purchased.  The  Lord  Chief  Justice  was  suppoeed  to  have  said,  in  answer  to  that  argument,  "  If  the 
officer  does  not  cotiBunie  the  article,  how  is  he  prejudiced :  "  it  being  admitted  that  in  such  cases  the 
officers  do  not  pay  the  price  oat  of  tbetr  own  pockets ;  and,  in  fact,  in  that  coie,  as  already  stated,  the  de- 
cistoa  was  that  ihc  prosecution  failed  bccuuse  the  purchaser  was  *'not  prejudiced.*'  Whether  or  not  the 
observation  of  the  Lord  Chief  Justice  had  anything  to  do  with  the  decision,  it  certainly  has  since  receired 
the  sanction  of  a  considerable  weight  of  judicial  authority,  for  in  a  case  of  ^*  Davidson  v.  M'Leod*'  sofme  of 
the  Judges  of  the  High  Court,  after  a  second  argument,  arrived  at  the  same  conclusion^that  where  tbe 
offioer,  not  purchasing  for  his  own  con^umptioD,  has  not  been  actually  prejudiceil,  the  case  must  be  con^ 
tidered  to  fail.  Thus  the  iniprcs>ion  was  produced  on  tbe  mludi;  of  the  magistracy  that  this  Court,  u 
well  as  the  Scotch  Court,  had  held  again  and  a^ain  that  the  sale  must  he  '*  to  the  prejudice  of  the 
purchaser  "  personally,  and  that  if  he  neither  paid  for  nor  consumed  the  articles  purchased,  it  could  cot  be 
aaid  that  he  was  **  prejudiced "  ;  and  in  consequence  of  this  impression  many  of  the  magistrates  had 
declined  to  conyict,  almost  all  cases,  as  already  stated,  being  purchases  by  public  offictrs. 
The  pro&ent  case  was  one  of  them,  and  was  brought  before  the  Court  iij  order  to  determine  the  questioc, 
on  which  it  wns  said  the  wbok'  operation  of  the  Adulteration  Act  practically  depends,  most  prosecutions 
under  the  Act  being  instituted  by  officers,  and  few  of  the  poorer  classes  most  likely  to  be  imposed  upon 
by  adulteration  being  disposed  to  incur  the  necessary  expenses  of  a  ptosecution.  In  the  present  cate 
tbe  question  had  arisen  thus: — 1.  The  respondent  Kitchman  was  sammoned  on  the  complaint  of  Hoyk, 
an  inspeclor  under  the  Sale  of  Food  Act,  1875  (38  and  39  Vict,  cap,  63),  for  that  ho  "on  the  13th 
of  September,  1878,  within  the  MetroiiH>liton  Police  District,  did  sell  to  the  prejudice  of  the  said  John 
Hoyle,  a  certain  article  of  food — t-o  wit,  milk,  which  was  not  of  the  nature,  substance,  and  quality  of  the 
article  demnaded  by  the  said  John  Hoyle,  contrary  to  the  statute  33  and  30  Vie.,  cap.  C3.  2.  On  the  4th 
day  of  October  last  Ibc  case  was  heard  by  me,  Sic  James  Inghaic,  the  chief  magistrate  of  the  police-oourls 
of  the  mctropulis.  3.  The  appellant  was  the  inspector  of  nuisances  of  the  Board  of  Works  for  the  St 
OiWs  district,  in  tbe  county  of  Middlesex,  and  wa£  also  the  inspector  duly  appointfid  under  the 
Idth  aeotioa  of  the  Sale  of  Food  and  Drugs'  Act,  1875.  Ho  weat  on  the  13th  of  September 
last  to  the  respondint's  shop  and  asked  for  half-a^pint  «f  milk,  and  upon  being  told  that  the  price 
was  l^d.,  he  paid  thiit  sum  out  of  money  belonging  to  tho  5aid  Board,  for  which  he  had  to  aoooufil, 
and  took  possession  of  the  milk.  Directly  after  the  purchase  wn&  so  completed,  he  told  the  respondent's 
shopmaQ  that  he  was  an  inspector  of  nuisances,  and  an  inspector  under  tbe  Sale  of  Food  and  Drugs'  Act, 
1876,  and  that  it  was  hij;  intention  to  hare  the  milk  analyzed  by  the  public  analyst,  whom  he  named. 
4.  He  then  offered  to  divide  the  milk  mto  three  parts,  and  did,  in  fact,  so  divide  it,  and  sealed  op  such 
parts  as  required  by  the  Act.  One  part  he  delivered  to  tbe  shopmun,  and  the  remaining  two  parts  he  took 
away  with  bim  and  delivered  one  of  them  to  Dr.  lledwood,  the  public  analyst,  and  produced  the  third  part 
befori<  me  ou  the  hearing  of  tbe  case.  6,  The  milk  eo  purchased  was  found  by  tho  public  analyst  to  contain 
76  parts  milk,  and  24  parts  water,  which  water  h:id  bouu  added  to  the  milk  after  it  came  from  the  oow, 
6.  On  crosa-examinaticn  by  the  TespondcDt,  the  appellant  frt^ted  that  he  was  nut  prejudiced,  and  that  no 
injury  had  been  doue  to  him  persronally.  7-  The  respoodent  submitted  to  me  thut  no  offence  had  been 
established  under  the  lith  SHSction  of  the  Act,  as  the  milk  sold  was  not  sold  to  tbe  prejudice  of  the 
pUTchasur.  8.  I  found  that  the  appellaut  demanded  miik ;  that  the  article  sold  was  not  of  the  nature, 
subetauce,  and  quality  of  the  article  demanded,  as  it  ^as,  in  fact,  milk  and  water,  and  not  milk  ;  that  the 
appellant  at  the  time  when  he  purchased  the  milk  had  no  knowledge  us  to  whether  the  milk  which  the 
respondent  sold  to  him  was  adulterated  or  not;  that  no  ootico  of  any  kind  was  given  to  him  that  the 
article  scdd  was  milk  and  water  and  not  milk.  Uud  tbe  purchase  in  this  case  been  by  one  of  tho  ordinary 
customers  of  the  respondent,  the  offence  mentioned  in  the  Act,  would,  in  my  judgment,  have  been 
committed.  5.  I,  however,  dismissed  tbe  summons,  because  I  thought  that,  although  the  apptUant  did  not 
get  the  article  he  paid  for,  the  sale  was  not,  in  the  circumstances  mentioned,  a  sale  to  the  prejudice  of  the 
purohofer  within  the  meaning  of  the  Act,  as  the  milk  was  purchased  by  an  inspector  for  the  purpose  of 
analysis  only.  10.  The  appellant  duly  required  me  in  writing  to  slate  a  case  for  the  opinion  of  this 
honorable  Court,  which  I  now  do.  Tbe  question  for  the  opinion  of  this  honorable  Court  is  whether  I  W3S 
right  in  point  of  law  in  dismissing  the  auramous.  If  1  was  wrong,  1  pray  this  honorable  Court  lo  remit 
the  case  to  me  with  its  opinion  thereon,  so  that  I  may  impose  such  a  fine  as,  in  tho  circumstances  of  the 
case,  I  may  dtem  just." 

Mr.  Poi^A'Df  tor  the  appeU&ut,  arg-ued  that  if  a  coaiploint  otherwise  well  grounded  could  be  dismissed 
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90  BWh  a  grouod,  ibe  Act  would  be  Tirtaally  nogatory,  as  no  one  but  a  public  officer  was  likely  to  bay  a 
penojworth  of  milk  for  the  purpose  of  analjais.  No  doubt  the  worda  were  introduced  Uito  the  Act,  •'  to 
the  prejudice  of  tlu;  purcbai^C'r;  '*  bat  the  only  effect  wan  to  exclude  a  oaM  in  which  tlic  mi^Eturc  wq3  not 
to  the  prrjudiee  of  the  pur<?haser. 

Mr.  Justice  LuHH  pufu ted  out  section  13,  proTidiiiff  that  inspectors  mi|^bt  purchase  arliclM  for  ibe 
pturpoM  of  anslysis,  and  several  subsequtnt  sei;tioDR  providing  for  proseculionB  by  inspectors. 

Mr.  MouToN  Surm,  in  support  of  the  ntagistmte's  decision,  said  it  had  proceeded  upon  the  authority 
of  the  obderrations  of  the  Lord  Chief  Justice  in  the  case  in  this  court,  and  also  the  decision  of  the  Court 
of  Seatiooi  in  Scotland  in  a  Bimilar  case  to  the  present,  in  which  live  out  of  sercu  Judges  reveraed  the 
oonyiction.  But  it  appeared  that  there  it  was  not  alleged  that  it  was  "  to  the  prejudice  of  the  purchaser  ;  '• 
nor  could  it  be,  the  article  purchased  hanng  been  cream,  and  the  purchaser  hanng  got  cream,  though  of 
an  inferior  quality. 

Mr.  Justice  Lue^ii  referrfd  to  the  regular  law  report  of  the  casu  in  this  Courts  whonoe  it  appeared 
Uaiot  in  that  c«ifie  the  article  was  known  by  the  purchaser  to  bo  mixed. 

Mr.  Justice  Melloh  obsorved  that  the  view  taken  by  the  mflgi^trate  seemed  to  make  aotbiug  of  the 
yrormons  in  the  Act  for  purchases  of  articles  for  analysis  by  officers  and  inspectors. 

It  wu  answered  that  these  protisions  were  confined  to  cases  of  adulteration  not  injurious  to  the  public 
health}  bat 

Itr.  Justice  Lush  said  he  could  not  so  read  the  Act.  The  ciTect  of  the  words  "  to  the  prejudice  of 
the  pardiaser  "  was  only  to  require  that  the  article  should  be  deteriorated  by  the  mixture.  According  to 
the  eontrary  view,  any  benevolent  person  purchasing  a  quantity  of  arrowroot  or  other  nutritive  ariicle 
for  the  sick  might  be  imposed  upon  by  adulteration  to  any  extent  with  Impunity,  for  the  purchaser  not 
himielf  using  the  article  would  not  be  pri^judiced,  and  those  who  were  prejudiced  were  not  the  purchasers. 
Thai  WBS  the  way  iu  which  to  undermine  the  operation  of  the  most  useful  Act  of  Parliament. 

Mr.  PoLAJa>,  in  reply,  referred  to  the  report  of  the  case  in  this  Court  in  the  47th  "  Law  Journal/* 
He  also  cited  the  case  of  "  Sandys  v.  Markham,"  41  **  Juslioe  of  the  Peace/*  p.  62,  (January  27,  1877), 
the  **  mustard  caae,"  where  the  objection  was  taken  that  the  purchaser,  an  ollic«r,  purchased  only  for 
analyiia.  and  also  that  mustard  was  known  commonly  to  be  adulterated,  and  the  case  was  sent  back  to  tho 
nm^'traiti  to  be  re^stated  on  the  latter  point,  but  Mr.  Justice  Lush  eipressed  an  opinion  adverse  to  the 
fir»t  objection.  The  cose  nerer  came  before  thu  Court  aj^ain.  No  case  in  this  coaotry  had  decided  that  if 
the  adnltemtioD  was  shown,  it  was  a  defence  that  the  purchaser  did  not  purchase  for  his  own  cooiumption. 
A*  to  the  Scotch  case,  two  of  the  Judges  dissented^  and  the  other  five  ditfered  a  good  deal  in  their  grounda 
and  TvsMiBe ;  and  that,  nioreorcr,  was  not  a  case  of  adulteration,  but  simply  a  cas^  of  poor  cream. 

Mr.  Justice  Lu^u  obeerTcd  that  it  might  be  tliat  the  decision  waa  quite  right,  and  alio  quite  ooniiste&t 
with  a  different  decision  of  the  present  case. 

Mr.  Poland  said  that  was  so,  and  proceeded  from  the  report  to  point  oat  that  at  least  two  Judges  out 
of  the  tJTe  went  on  that  ground;  and  as  two  dissented  from  tht'  decision,  it  followed  thai  only  three  out  of 
the  icTen  rvstcd  their  decision  on  the  words  ♦*  to  the  prejudice  of  the  purchaser,"  and  the  majority  of  the 
Judgei  were  adverse  to  the  view  of  the  words  now  suggested.  Moreover,  the  deciesion  partly  rested  on  the 
grvod  that  it  was  not  alleged  that  the  purchaser  was  prejudiced^  and  that  he  could  not  haTe  been,  as  he 
ukitd  for  "cream,"  and  got  it, 

Mr.  Jnsrice  Mellor,— You  do  not,  therefore,  contest  the  decision.'  Mr,  Poi,awo. — No,  nor  the 
opmions  of  the  majority  of  the  Judges. 

Mr.  Justice  Luan. — There  was  no  admixture  of  foreign  matter  in  the  cream  in  that  com.      Mr. 

POIAHD.— No. 

Mr.  Justice  Lusn. — It  was  only  a  case  of  poor  cream.  Devonshire  cri;am  ia  richer  than  the  cream 
fimi^ed  by  the  cows  in  other  coantie».  I  dare  say  Mr.  Morgan  Lloyd  will  not  be  otfendud  if  I  venture 
to  BUggeat  that  Ald<^n>ey  cows  may  furnish  richyr  milk  than  Welsh  cows.  Mr.  Moboaiv  Lloyu. — My 
Lords,  no  doubt  there  are  cows  and  cowb  in  Widcs  as  in  other  countries. 

Mr.  Justice  Mbllor  said  in  the  Scotch  case  there  was  no  miiture  of  foreign  matter  with  the  cream, 
aod  he  law  no  ground  for  di&sentiiig  from  the  actual  decision  in  that  case,  howcvor  he  might  dissent  from 
the  re«*ons  given  by  some  of  the  Judges,  fiowever,  the  Court  felt  it  was  due  to  the  Scotch  Judges  to  pay 
th^n  the  respect  of  carefully  reading  and  oonatderiDg  their  judgmenta,  and,  therefore,  Ibe  Court  would  take 
time  to  consider  their  judgment. 


MARCH  28th. 


kMr.  JnHice  M£i.Lon,  in  giving  his  judgment,  having  read  the  enactment  and  stated  the  effect  of  the 
tMid^—The  only  ground  on  which  the  magistrate  had  dismissed  the  complaint  was  that  the  purchaser 
waa  not  *•  prejudiced"  by  the  aak  of  the  milk  to  him.  That  gives  rise  to  the  c^uc&tivjii  ^\i«S.Wx  >i^% 
"  pwjndicc  "  contemplated  by  the  6th  amotion  is  a  pecuniary  prejudice.    6u.Citi  a  Vve^  ^sl  W\ft  K^A.  ^w^^^  m 
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mj  judgment,  ab^solutely  nullify  its  beneficial  effect.  For  if  tbo  meaning  of  the  enactment  ts  that  tbe 
offence  cannot  be  con^lete  without  its  being  'Mo  tJae  prejudice  of  the  purchaser,"  it  in  hardly  possible  that 
the  ofienco  should  be  brooght  home  to  any  one*  And  this  obserTation,  in  my  view,  goes  far  to  thow  that 
this  construction  cannot  be  the  right  one.  So  far  as  uuthoritj  ia  concerned^  thero  is  no  direct  decieioa  in 
favour  of  such  a  riew;  and  indeed^  in  tbeEnj^lish  Courts,  there  is  hardly  any  authority  upon  the  point. 
For  in  the  tin^t  uf  the  two  cases  in  this  Court  referred  to,  the  mustard  case,  my  brother  Lush,  distinctly  caid 
that,  In  his  view,  if  the  article  were  adulterated,  it  must  be  presumed  that  it  was  "to  the  prejudice  of  iho 
purchaser,"  and  I  could  not  have  dissented  from  that  opinion  or  I  could  not  have  concurred  in  sending  the 
case  down  to  be  re-stuted  on  the  other  point  And  as  to  the  other  cmcj  no  doubt  in  the  course  of  the 
argument  the  Lord  Chief  Justice  made  some  such  remark,  but  not  by  way  of  a  decided  dictum^  and  rather 
by  way  uf  qaery  or  suggestion,  and  the  decision  went  upon  the  other  point,  so  that  there  [»  no  authority  in 
the  English  Courts  in  favour  of  the  view  now  preseutod.  There  is^  however,  the  decision  of  the  Court  of 
Session  in  Scotland,  and  if  the  Judges  had  concurred  in  that  view  we  should  have  been  reluctant  to  ^ve  a 
decision  contrury  to  their  judgment.  But,  ont  of  seven  Judges,  two  of  them  dissented  from  the  dedstoa 
altogether,  and  two  more  appear  to  have  declined  to  adopt  this  view,  so  that  the  majority  of  the  Court  do 
not  appear  to  have  adopted  the  view  now  presented  to  us,  and  (if  I  may  presume  to  say  so)  I  an  not 
prepared  to  say  that  their  actual  decL^iion  upon  the  ease  before  them  was  erroneous ;  indeed,  the  inclination 
of  ray  mind  i»  to  go  along  with  the  majority  of  the  Soot«b  Judges  in  the  conclusions  they  arrived  oL  But  two, 
at  leaat,  even  of  the  mnjority  who  concurred  in  the  ducii^ion  appear  to  have  dissented  ^ot  the  view  that 
pecuniary  prejudice  to  the  purchaser  is  essential  to  constitute  the  offence,  and  one  of  thorn  said  tltat  tuch  a 
view  would  nullify  the  operation  of  tho  Act,  Thet6fore,in  this  diversity  of  opinion  as  to  the  meaning  of  the 
words  **  to  the  prejudice  of  the  purchaser,"  it  cannot  be  said  that  the  weight  of  judicial  authority  is  against,  and 
I  rather  think  it  is  in  favour  of,  the  view  which  we  have  arrived  at  after  the  best  consideration  given  to 
the  question  aii  to  the  true  construction  of  the  ennctment.  It  is  quite  general  in  its  terms,  and  its  terms 
are  very  large,  nor  is  there  anything  to  limit  them,—"  if  any  one  shall  sell,  to  the  prejudice  of  ibt 
purchaser,  any  article  of  food  not  of  the  nature,  substunco,  or  quality  of  the  aitiole  demanded  by  the 
purehaeer."  There  is  nothtug  to  limit  the  application  of  the  enactment  (us  some  of  tho  Scotch  judges 
seem  to  have  supposed)  to  articles  deleterious  id  iheir  nature.  And  in  several  of  the  sections  (I a  to  17) 
provisiouB  arc  made  for  purchases  by  public  otHcers  for  the  purpose  of  analysis  and  prosecution,  affsumi&g 
that  if  the  article  is  found  to  be  adulterated  thu  offence  will  have  been  committed.  It  would  be  strange 
indei'd  if  all  these  provisions  were  to  be  made  nugatory  by  a  construction  which  would,  in  effect,  come  to  this — 
that  proceedings  could  only  be  taken  by  private  individuals.  Here  the  purchase  was  made  by  the  inspector 
under  those  sections;  but  surely  the  case  must  be  treated  a:A  though  the  purchase  had  been  by  a  private 
individual.  Now,  in  the  case  of  a  private  individual  no  one  could  dispute  that  in  such  a  case  as  this  the 
offence  would  have  been  completed,  and  the  magistrate  has  so  found,  in  fact.  That  being  so,  what  differ - 
enct>  cau  it  make  as  to  the  nature  of  the  offence  that  the  purchase  was  by  an  otHcer  on  behalf  of  the  pablio 
and  furnished  with  public  money  for  the  purpose?  If  the  purchaser  asks  for  a  certain  article,  and  gels  an 
article  which  by  reason  of  some  admixture  of  a  foreign  article  is  not  of  the  nature  or  quality  of  tho  article 
he  asks  for,  he  is  necessarily  *'  prejudiced  ;"  and  how  can  the  fact  that  the  purchase  is  not  with  his  own 
money  at  ^1  affect  the  question  of  the  oommissioa  of  the  offence  ?  The  offence  intended  to  be  prevented 
by  the  Act  was  the  fraudulent  sale  of  urticlos  adulterated  by  the  admixture  of  foreign  substances  which 
would  neceaaarily  be  *•  to  the  prejudice  of  the  purchaser  ;"  and  those  words  were  inserted  only  to  require 
that  such  an  adultertition  should  hb  shown  to  have  been  made.  Taking  all  these  mutters  into  cousidentioR, 
I  cannot  bring  my  mind  to  the  conclusion  that  in  such  a  c^se  as  this  tht  offence  is  less  oompiete  mvtly 
because  the  money  with  whieh  the  purch^iae  was  made  wiis  not  the  money  of  the  purchaser,  wuich  nsst  be 
wholly  immaterial  to  the  seller  and  cuhuot  affect  the  offonco  he  has  committed,  I  come,  therefore,  to  the 
conclusion  that  the  magistrate  was  wrong  in  dismis-sing  the  cose  on  that  ground,  and,  therefore,  that  the 
case  must  be  remitted  to  him  to  bti  determined  on  the  evidence  aa  to  the  offence  alleged  to  have  been  oommitied. 
Mr.  Justice  Lvsh,  in  oxprosing  his  entire  concurrence,  said  that  the  differences  of  opinion  which 
unfortunately  prevailed  as  to  the  true  construction  of  the  6tli  section  of  the  Act  had  crippled  the  operation 
of  a  most  beneficial  Act. — Judgment  fortheappellfint. 


Tbe  Select  Committee  on  the  Sale  of  Food  and  Drugs*  Act  (1875)  Amendnsent  Bill 
met  on  the  28th  ult,  and  appomted  Mr.  Sclater-Booth  chairman.  Tho  Committee 
will  ait  on  Tuesday,  the  Ist  instant,  at  one  o'clock. 


t 
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THE  SALE  OF  FOOD  AND  DRUGS  ACT. 

Thb  recent  decision  of  the  Queen's  Bench  Division  of  tlie  High  Court  of  Justice,  in 
the  case  of  Hoyle  v,  Hitebman,  was  given  at  such  a  late  date  that  we  could  not 
comment  upon  it,  although  we  published  the  judgment  itself  and  a  considerable  portion 
of  the  arguments  in  tlie  special  supplement  which  was  issued  with  our  last  number. 

It  is  fitting,  therefore,  that  we  should  now  make  a  few  remarks  upou  a  decision, 
which »  as  the  Tinm  says,  •*  has  laid  a  troublesome  phantasm  which  was  disturbing  the 
operation  of  a  very  useful  statute,"  although  we,  no  less  than  the  Thnrfi^  '^are  grateful.** 
We  have  uniformly  expressed  the  opinion  that  this  was  the  decision  the  CouH  of 
Queen's  Bench  would  an-ive  at,  and  it  is  the  more  satisfactory  to  know  that  it 
was  given  not  merely  on  the  particular  case  at  issue,  (which  was  one  of  adulterated 
milk  containing  25  per  cent,  of  water)  ;  but  that  previous  judicial  remarks  and  so 
called  decisions  wore  fully  reviewed  and  referred  to  in  the  judgment.  Home  of  the 
remarka  made  by  Mr.  Justice  Mellor  are  of  such  importiuioe  that  it  is  worth  while  to 
<lrttw  special  attention  to  them :  he  said,  ''  if  the  meaning  of  the  enactment  is  that  the 
offence  cannot  be  completed  without  its  being  to  the  prejudice  of  the  purchaser,  it  ig 
hardly  possible  that  the  offence  should  be  brought  home  to  anyone  ;'*  and  farther,  "it 
would  be  fiti'ango,  indeed,  if  all  these  provisions  were  to  be  made  nugatory  by  a 
construction  which  would  in  effect  come  to  this — that  proceedings  coidd  only  bo  taken 
by  private  individuals ;"  and  again,  •*  I  cannot  bring  my  mind  to  the  conclusion  tliat  in 
such  a  case  as  this  the  offence  is  less  complete  merely  because  the  money  with  which 
the  purchase  was  made  was  not  the  money  of  the  pui'chaaor,  which  must  be  wholly 
immaterial  to  the  seller,  and  cannot  affect  the  offence  he  has  committed." 

The  judgment,  therefore,  is  given  entirely  on  the  broad  groimd  that  if  the  decision 
of  Sir  James  Ingham  were  allowed  to  stand,  the  Act  woiUd  bo  rendered  entirely 
inoperative,  wliich  certainly  was  not  the  intention  of  the  legislature  at  the  time  the  Act 
wag  piusflod,  Mr.  Justice  Mellor,  in  his  judgment,  also  points  out  one  thing  on  which 
QO  special  stress  had  been  previously  laid,  viz.,  thai  in  the  Court  of  Sessions  m  Scotland, 
out  of  seven  judges  two  dissented  altogether  from  the  well- known  decision,  and  two 
others  appear  to  have  declined  to  adopt  the  view  of  the  remaining  three  in  reference  to 
the  *' prejudice"  question,  so  that  the  majority  of  the  Scotch  Couifc  was  actually  of  the 
same  opinion  as  Justices  Mellor  and  Lush. 

The  introduction  of  an  Amending  Bill  into  the  House  of  Commons,  and  it» 
reference  to  a  Solect  Committee,  affords  us  a  suitable  opportunity  to  refer  to  two  or 
three  other  points  in  connection  with  the  working  of  the  Act.  Wo  have  often  pointed 
out  before  that  defences  to  prosecutions,  imder  the  Sale  of  Food  Act,  very  frequently 
take  the  form  of  detecting  flaws  of  some  sort  or  other  in  the  Act  iteeU.  When  a  man 
is  (diarged  witli  a  misdemeanour  of  an  ordinary  liind,  the  ingenuity  of  his  professional 
advisers  naturally  takes  advantage  of  every  opportunity  of  proving  him  technically 
innocent  rather  than  guilty  ;  but  it  is  somewhat  unusual  to  find  the  actual  meaning, 
or  intention,  or  scope  of  un  Act  of  ParUament  challenged,  unless  the  proseciition  is 
taking  place  under  the  Sale  of  Food  Act,    Yet  anyone  who  would  take  the  Irouble,  as 
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we  have,  to  examiuc  the  rccoitls  of  disputed  cases  dui'iug  the  last  foar  years,  would  be 
struck  with  the  fact  that  in  a  very  large  uumber  of  cases  the  defence  has  beeii— not  that 
the  analysis  was  iucorroct — ^not  that  the  sample  had  been  purchased  from  any  other 
shop — not  that  the  iuspoctor  had  tampered  with  it ;  hut  in  some  ingenious  way  seeking 
to  pi-ovo  that  the  prescribed  formahties  of  dividing,  labelling,  sealing,  and  so  on,  had 
not  been  fully  complied  with.  Some  of  the  trade  journals  who  have  adopted  a  virulent 
tone  towards  PubUc  Analysts  generally,  say  that  disputed  cases  are  frequently  due  to 
analytical  blunders;  but  it  is  a  sinfriiliirly  significant  fact  that  out  of  some  50,000 
samples  exammcd  by  Public  Aualy.^t-  dni-iui,'  the  last  four  yoars,  only  somewhere  about 
one  per  thousand  has  been  sent  to  the  chemists  at  Somerset  House  for  a  second 
analysiw,  and  tliis.  notv.itlistandiiig  the  wclI-knoAvn  fact  that  in  certain  cases,  such  for 
instance  as  milk,  tho-e  chemists  have  adopted  a  standard  lower  than  is  justified  by  the 
experience  of  Public  Analysts  themselves,  or  by  tlio  largo  number  of  analyses  published 
by  chemists  of  repute :  imd  it  is  still  more  significant  tliai  in  about  half  the  cases  which 
have  actually  goiio  to  Somerset  Hou:^c  \hv  chemists  tliore  have  confiimed  the  results  of 
the  Public  Analysts,  and  of  the  remaining  half  of  the  cases  their  repoi-t  has  frequently 
been  simply  equivalent  to  giving  the  benefit  of  the  doubt  to  the  vendor — that  is,  they 
were  imable,  ovnng  to  the  lapse  of  time  or  I'rora  some  other  cause,  to  say  whether  the 
sample  was  adulterated  or  not. 

Such  a  state  of  things  as  this  is  satisfactory  as  regards  the  Analysts  themselves, 
and  as  regards  the  Queen's  Bench  decision ;  but  when  viewed  in  connection  with  the 
proceedings  taken  when  the  1H75  Act  was  before  parliament,  and  tlie  character  of  some 
of  the  clauses  in  the  Bill  now  before  the  Select  Committee,  it  may  have  a  still  more 
important  bearing.  It  ^\^I1  be  in  the  recollection  of  most  of  our  readers  that  when  the 
present  Act  was  introduced  into  the  House  of  Commons,  after  the  report  of  tlie  1874 
Select  Committee  had  been  presented,  a  sug,u'estion  was  made  on  the  part  of  our  Society 
that  a  schedule,  defining  the  strength  and  composition  of  certain  articles,  should  be 
introduced  into  the  Act.  This  schedule  was  not  ili-awn  or  put  forward  with  a  view  to 
reach  any  abnormal  standard  of  either  quality  or  purity  ui  the  articles  referred  to  in  it ; 
but  after  long  consideration  and  full  discussion  by  members  of  the  Society,  it  was 
so  arranged  as  to  cover  every  fan*  natural  variation  m  the  quahty  of  those  articles,  so 
that  for  instance,  no  geniune  milk,  derived  from  a  healthy  cow,  should  be 
condemned  under  it,  while  for  the  same  reason  the  better  class  of  articles, 
whether  milk,  or  cocoa,  or  coffee,  would  allow  of  some  considerable  amoimt  of  dilution 
or  adulteration  before  they  would  reach  the  limits  of  the  standard  fixed.  On  tlie  other 
hand  an  endeavom-  was  made  to  fix  the  standard  sufticicutly  high  to  prevent  absolutely 
reckless  sophistication  by  other  means  than  tlic  mere  addition  of  foreign  ingredients, 
that  is,  to  prevent  tlie  produce  of  starved  and  diseased  cows  from  being  passed  oflF  on 
the  public  as  genuine  milk,  and  it  is  iirecisely  on  such  pouits  as  these  that  the  schedule 
to  the  Act  was  most  needed,  and  that  the  so-called  protection  intended  to  be  afforded 
by  the  Inland  Revenue  Chemists  has  proved  to  bo  worse  than  useless. 

Viewed  in  the  abstract,  the  in-oposition  of  the  Society  simjdy  amounted  to  tliis : 
that  whereas  cei-tam  substances,  as  sold,  differ  sHghtly  in  quahty  even  when  genuine ; 
and  whereas  certain  traidesmen,  less  scrupulous  than  the  majority,  taking  advantage  of 
this  fact,  were  in  the  habit  of  reducing  the  goods  they  sold  still  further,  that,  therefora, 
this  schedule  (with  any  alterations  which  might  be  made  in  it)  should  be  taken  to  define 
what  was  the  lowest  strength  of  any  substance  permitted  to  be  sold  as  an  article  of 
food  unless  that  substance  were  labelled  as  a  mixture.    The  adoption  of  some  such 
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^Hkl€  as  this,  even  if  the  figures  suggest^^d  by  the  Society  had  not  beeu  followed  in 
peir  iategrity,  would,  in  oiir  opinion,  have  rendered  the  Act  much  simpler,  and  it 
WoTild  certainly  have  obviated  all  necessity  for  refen-ing  to  such  a  point  as  the 
*'  prejudice  of  the  purchaser,'*  because  a  minimum  strength  being  given  in  every  case 
it  is  practically  certain  tliat  every  shopkeeper  would  work  as  nearly  as  he  could  to  that 
minimum  strength,  unless  lie  secm'ed  an  increased  price  for  an  article  of  bettor  tiuulity. 
The  Act  being  thus  x*ondered  simple  and  much  more  effectual,  tradesmen,  instead  of 
being  in  doubt  as  they  are  now  aa  to  what  is  legal,  would  have  had  a  certain  defined 
stimdard  to  work  to,  imd  thus  all  dispute  as  to  what  was  and  what  was  not  adulteratiou 
would  have  been  prevented,  because  a  legal  standard  having  once  been  fixed  thero 
idd  practically  have  been  do  difference  between  the  results  obtained  by  one  Analyst 
d  auother  on  any  given  sample. 

However,  m  1H75,  the  opinion  of  the  legislatiure  was  adverse  to  any  such  schedule, 
and  consequently  the  views  of  the  Society  were  passed  over,  and  imtil  the  introduc- 
tion of  the  present  BiU,  wliich  bears  tlio  names  of  Messrs.  Anderson,  Taylor,  and 
Whitwell,  there  has  been  no  attempt  to  give  any  schedule  of  any  kind.  Now,  however, 
oiiij  is  introduced  relating  to  articles  as  to  which  a  standard  is  specially  needed,  aud 
from  the  iliscussiou  which  tnt>k  place  before  the  Select  Committee  to  whom  tho  BiU 
was  referred,  it  seems  likely  tlmt  this  partial  schedule,  as  to  spirits  only,  will  be  adopted. 
Although  the  Committee's  Beport  is  not  ini!»lishod,  yet  we  understand  that  tliey  \vill 
^vise  that  all  spnits,  except  giu,  be  allowed  to  be  sold  at  25  I'.?.,  and  gin  at  35  IvP. 
uld  Uiis  prove  to  be  the  case  it  will  be,  in  more  respects  than  one,  a  satisfactory  step, 
cau^e  it  will  not  only  be  the  first  adoption  of  the  principle  of  definite  wtandardw,  but 
will  i-eUeve  PubUc  Analysts  of  a  diJlficulty  which  has  for  some  time  past  prevented 
any  satisfactory  certificates  from  being  returned  in  reference  to  spkits. 

But  a  aingulai-  anomaly  will  yet  remain  in  the  Act.  Milk  is  the  substance  which, 
uller  spirits,  most  requires  that  a  staudard  should  be  fixed  for  it,  but  here  wc  coiUd 
ely  expect  at  present  to  meet  with  uniformity  of  opinion ;  without  going  over  old 
tmd,  it  is  notorious  that  tliere  is  a  difference  of  several  per  cent,  between  Analysts 
d  the  Somerset  House  Chemists,  Our  experience,  and  it  is  by  no  mcaun  small — sinco 
blic  Analysts  examined  during  1B78  more  than  5,000  samples  of  mOk — goes  for  to 
rm  the  standard  adopted  by  the  Society  some  yeare  ago,  and  we  believe  it  is  true 
Mi'.  Bell  and  his  coadjutors  are  gradually  seemg  their  way  to  raise  their  Bgures 
wly  though  steadily  to  those  adopted  by  the  Society. 
But  leaving  this  moot  point,  it  certainly  seems  to  us  that  ckugs  ijiigiii  tuirly  have 
considered  worthy  of  a  place  in  this  Amendment  Bill,  and  that,  if  a  staudai'd  were 
to  be  fixed  for  spirits,  tlie  Pharmacopoeia  might  also  have  been  taken  as  a  standard  for 
ibiigs.  The  subject  was  mentioned  before  the  Committee,  though  not  by  this  Society ; 
bat  we  learn  that  the  Committee  appear  not  to  see  their  way  at  present  to  accept 
cither  the  Pharmacopceia  or  any  other  standard!  as  lieLug  a  fit  and  proper  standard  for 
ilrugs,  Thoi^efort,  PubUc  Analysts  will  have  to  work  as  hitherto,  accoi*ding  to  tlieir  own 
jii-.lgTuent,  guided  by  the  information  givon  in  the  Phavmacopceia,  and  using  their 
l&iscretion  in  each  case  as  to  whether  a  sample  should  be  returned  as  adulterated  or  not. 
Kliis  seems  to  \ia  8i>ecially  imfortimafce — no  less  so  to  the  chemists  and  (h'uggists  than  to 
bie  Ajialysta,  because  both  are  still  left  in  the  same  position  of  uncertainty. '  We  cannot 
r  "L'e  with  the  opinion  expressed  by  ^fr.  Bell  on  this  point,  when  he  stated  that 

li_-  .  ,    tion  to  the  Phaimacopceia  as  a  standard  was  that  every  Analyst  would  use  it  as 
p  hard  and  fast  Une*  and  that  before  such  a  standard  as  that  was  tcik<iv\  vV  ^^w^\si>a«! 


lat 
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referred  to  the  Pharmaoeutioal  Society  to  know  if  they  had  auytbiDg  to  say  to  it. 
Broadly,  this  means,  if  it  has  any  meaning  at  all,  that  Mr.  Bell  thinks  that  the 
Pharmaceutical  Society,  after  having  put  forwai'd  the  Pharmacopoeia  for  years  as  their 
recognised  standard,  are,  now  that  a  proposal  is  made  to  test  their  goods  according  to  it, 
to  be  asked  first  whether  they  wish  to  alter  their  standard.  We  can  scarcely  believe 
such  an  idea  could  have  entered  the  minds  of  the  Pharmaceutical  Society,  but  rather 

lat  some  idea  as  to  the  wholesale  adulteration  of  drugs  must  have  been  prevailing  in 

[r.  Bell's  mind,  in  reference,  for  instance,  to  such  drugs  as  the  sulphate  of  quinine  ? 

jcently  sent  to  India.  We  are  quite  certain  that  both  parties  would  be  in  a  far  better 
position,  with  a  definite  standard  laid  down,  than  they  are  now,  in  cases  in  which  a 
jdrug  is  found  to  bo  short  of  the  Pharmacopoeia  strength. 

We  underbtand  that  the  Committee  also  recommend  that  prosecutions  should  be 
instituted  within  twenty-eight  days  firom  the  purchase  of  the  samples,  and  also  that 
samples  for  analysis  may  be  pm-chased  in  •*  open  places  of  public  resort,"  which  we 
suj>pose  may  be  taken  to  mean  streets  and  markets,  in  addition  to  the  shops  only 
which  some  magistrates  have  held  are  the  only  places  at  which  they  may  now  be 
purchased. 

We  cannot  give  the  Bill  in  its  amended  form  in  om*  present  number,  but  next 

lonth  we  hope  to  do  so,  and  shall  probably  have  occasion  to  refer  to  one  or  two  other 
joints  likely  to  be  brought  up  by  it. 


AN  ANALYSIS  OF  COFFEE  LEAVES. 

By   Otto  Hehneb,  F«C.S. 

liead  before  the  SocUty  of  Public  AnalysU,  on  19th  February ^  1879 » 

8AMPLS  of  roasted  coffee  leaves,  analysed  by  W.  Stenhouse  (Phil.  Mag.,  i,  vit.,  21)* 

mtained  1'2  per  cent,  of  theiue,  2*1  per  cent,  of  total  nitrogen,  and  yielded  88'8  per 

mt.  of  extractive  matter,  the  infusion  possessing  a  taste  as  of  tea  and  coffee  combined. 

Having  recently  had  a  sample  of  the  slightly  roasted  leaves,  as  used  in  Brisbane, 

Australia,  handed  to  me,  I  have  examined  them  with  the  following  results  : — 

Moisture  10"29v 

Thelne 0-29' 

S4>luble  nitrogenous  matter     ..         ..         ..         ..         ..         ..  5-10-  Soluble. 

Soluble  mineral  salts 4-9o  I 

Other  extractiTe  matter  19-81 7 

IiiBOlublo  mtrogenoufi  matter 13-35 \ 

CeUuloBO  ^U-5l|   ^j^^j^^y^ 

Cldoropbyli  and  other  iusolublo  uou-nitrogeuous  bub^Liiucvti       , .  7'd3 1 

Insoluble  mmeral  salts  . . . .         . .  Hd? ) 

100-00 

Total  eztr&otive  matters 30*15 

Total  ash  8*82 :  of  which  is 

Soluble 3'8a 

Insoluble  . .         . .         < .         . .         . .         . .  4*99 ;  indudiii^ 

Sand       0-42 

Tt^ijiJ  nitrogen,  by  Bodu  Hmo  process . .  8^03  per  cuut. 
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The  mfasion  contained  much  calfe-tanuio  aoid,  as  well  as  some  tannin  and 
gluoQse,  the  latter  probably  derived  from  the  decomposition  of  the  tannin. 

The  amount  of  theine  found  is  remarkably  small. 

The  taste  of  the  infiisiou,  if  it  can  be  compai-ed  with  anything,  resembles  that  of 
a  mixture  of  tea  and  tobacco^  a  taste  invai-iably  observ^ed,  as  I  was  told  by  my 
informant,  by  habitual  consumers  of  the  infusion. 

The  leaves  when  bmut  or  roasted  exhale  a  powerful  odour  of  tobaceo^  and  the 
vapours,  when  condensed  on  a  glass  plate,  smell  overpoweringly  of  tobacco  juice.  It 
is  needless  to  add  that  the  leaves  were  carefully  examined  with  the  microscope,  and 
that  they  contained  no  particle  of  tobacco.  The  microscopic  structure  of  the  leaves 
presents  nothing  very  remarkable,  but  the  sheaths  of  the  veins  are  most  regularly 
undulated.     The  stomata  are  small  and  numerous. 

Mr.  J,  Hughes  said  that,  having  lately  visited  Ceylon,  where  he  saw  Mr.  Cotton 
who  had  sent  a  sample  to  one  of  the  societies  here,  he  was  much  interested  in  the 
analysis.  Coffee  leaves  had  abeady  been  prepared  and  exhibited  with  a  view,  if 
poeeible,  for  future  use  as  a  drink ;  the  infusion  was  something  like  tea,  and  under 
some  circimistances  might  be  used  hh  a  substitute  by  persons  hving  in  the  coimtry. 
It  iij  rather  etroDg  but  very  refreshing,  especially  after  a  long  walk  or  ride. 


PROPOSED  AJIERICAN  ADULTER ATION  BILL. 
By  Dk.  Muter,  M.A.,  F.C.S. 
in  clobing  the  discussion  on  the  paper  on  the  German  Adulteration  Bill,  which 
Mr.  Hehner  read  before  the  Society  of  PubUo  Analysts  on  the  19th  Maich  lasti"^' 
Dr.  Muter  said :  Although  I  rise  to  conclude  this  discussion,  I  have  yet  really  nothing 
to  say  as  to  the  German  Bill  in  addition  to  what  has  akeady  been  expressed,  except  to 
thank  Mr.  Hehner,  in  the  name  of  the  Society,  for  a  mot»t  interesting  communication  ; 
but,  I  have  brought  with  me  to -night  the  draft  of  a  proposed  law  "  to  prevent  the 
adulteration  of  food  and  medicine,  and  to  create  a  State  Board  of  Health  "  in  the 
United  States  of  America.  This  draft  is  in  the  form  of  a  report  to  the  Medical  Society 
of  the  State  of  New  York,  and  is  pubUbhed  as  a  special  supplemeut  to  the  rising 
American  journal  known  as  Nm  Eernedim*  It  appears  that  for  a  year  back  the  whole 
subject  has  been  under  consideration  by  a  joint  committee  made  up  of  representatives 
from  the  New  York  Academy  of  Sciences,  the  New  York  Academy  of  Medicine,  the 
Medical  Society  of  the  County  of  New  York,  the  Therapeutical  Society,  New  Y''ork 
College  of  Pharmacy,  New  York  Medico-Legal  Society,  the  Public  Health  Association, 
and  the  American  Chemical  Society,  and  considerable  time  has  been  devoted  to  the 
examination  of  the  subject ;  and  two  or  three  drafts  of  laws  besides  this  have  been 
prepared  and  submitted  to  discussion* 

The  report  opens  with  critical  remarks  upon  the  defects  of  our  **  Sale  of  Food  and 
Drugs  Act,'*  and  the  following  is  the  summoi'y  of  these  weak  points  : — 

First,  the  law  must  so  clearly  define  the  offence  of  adulteration  in  all  its  various 
forms,  even  by  repetition  in  wording  the  definition  where  tliis  may  be  useful,  as  to 
make  th©  various  forms  of  the  offeuce  plain  to  the  understanding  of  tlie  persons  who 

*  Bee  Aualyflt,  vol,  iv.,  |».  02. 
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adnlterate,  rather  than  by  geueral  definitions  tu  leave  too  much  to  be  decided  only  by 
litigation  in  the  courts.  If  the  offence  be  well  defined  to  the  person  who  adulterates, 
the  first  effect  will  be  to  prevent  or  deter  him. 

Secondly  I  the  questions  of  intent  to  defraud,  and  of  injury  or  prejudice  to  the 
purchaser  of  adulterated  articles,  either  as  to  health  or  to  cost,  are  carefully  avoided, 
because  in  a  definite,  fully  recognized  shape  they  are  often  entkely  wanting  in  the 
adulterator,  and  are  always  difficult  to  prove.  A  very  largo  proportion  of  the 
adulterations  practised  are  not  attempts  at  fraud,  nor  designed  to  damage  health,  but 
are  straining  efforts  to  make  money.  And  these  efforts  are  so  earnest  and  so  intense, 
energetic,  and  absorbing  as  to  leave  all  other  cousidemtious  in  the  background.  That 
the  public  is  hurt  and  cheated  is  but  an  accident  rather  than  a  mahcious  intention. 
In  place  of  these  the  adulterator  is  made  responsible  for  the  effects  of  his  acts  in  their 
more  definite  and  physical  relations  to  the  public  ;  and  to  the  penalties  imposed  upon 
them.  The  offence  then  consists  in  the  act  of  debasement,  which  is  so  easily  proven 
by  the  debased  article.  And  a  pleading  of  absence  of  intent  to  defraud,  or  of  the 
harmless  character  of  the  deba:v.>ment  to  the  mdi\idual  purchaser,  would  simply 
amount  to  a  plea  of  ignorance  of  thj  effects  of  the  offence,  and  would  influence  the 
courts — not  so  much  on  the  quest  ion  of  connctiou  because  the  public  offence  of 
debasement  has  been  committed — but  simply  as  to  the  extent  to  which  the  adulterator 
shoxdd  suffer  in  order  to  prevent  otliers  from  similar  acts  tlurough  similar  ignorance. 

Thirdly,  the  making  it  the  duty  of  the  consumer  who  may  be  injured  to  prosecute 
the  offenders  (using  the  inspectors  merely  as  witnesses  in  the  prosecutions)  has  been 
carefully  avoided,  because  it  has  been  found  that  very  few  persons  have  either  the 
inclination,  time,  or  money,  to  give  to  such  prosecutions,  and  that  it  is  much  cheaper 
for  individuals  to  suffer  than  to  pi-osecute. 

To  carry  out  the  law.  State  Boards  of  Health  arc  to  be  constituted,  consisting  of 
two  physicians,  one  chemist,  one  bai-ristcr,  and  one  eminent  retired  meitshant,  who  are 
to  be  duly  sworn  to  appoint  analysts  and  inspectors,  and  carry  out  prosecutions.  The 
analysts  are  to  be  bound  to  procm'o  and  examine  ten  samples  of  food  and  drugs  each 
week,  and  to  meet  at  stated  intervals  to  discuss  processes,  and  fix  standards  to  be  laid 
before  the  Board  of  Health  for  approval,  and  when  so  appi-ovcd  such  standards  are  to 
le  binding.  All  the  reports  of  the  analysts  are  to  go  before  the  Board  of  Health,  and 
no  prosecution  is  to  take  place,  except  by  their  orders,  after  considei-ation  of  tlie  said 
reports.  The  offences  are  described  with  almost  painful  attention  to  minutiae,  and  witli 
what  often  savours  of  apparently  vain  repetitions.     They  are  as  follows  : — 

1.  The  adding  of  one  or  more  substances  to  another  or  others  whereby  the 

strength,  purity,  quality,  or  ti*ue  value  of  the  resulting  substance  or  mixtm-e  is  reduced 

or  lowered  in  its  natiu-e  or  composition  with  the  eifoct  of  tending  to  deceive  the  pnbhc 

by  lowering  such  substance  or  mixture  from  its  original  and  tiue  value,  or  altering  the 

public  significance  and  common  meaning  of  the  name  by  which  it  is  or  was  originally 

known  or  used. 

[Com  meal  iu  floor ;  chicory,  Ac,  in  coffee ;  ton-a  alba  in  cream  of  taitar ;  foreign  substances  in 

l>owdcrc^l  opiimi.] 

2.  The  substitution  of  one  substance  for  auotlier,  either  wholly  or  in  part,  with 
the  effect  of  tending  to  deceive  or  mislead  the  public  or  any  part  tliereof. 

{Amadal  wiues  and  JJqiiora  and  miitatca  ;  artiliuiaL  mubtuxd  *,  i^yrdorod  cokwj-uth  seed  for  ooloqyailL ] 
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8.  The  abstractioB  of  any  port  of  any  subBtance  witli  the  effect  that  the 
BtparatioD  shall  reduce  the  value  of  the  substance  and  thus  tend  to  deceive  or  miBlcad 
by  changing  the  common  significance  of  the  name  by  which,  as  a  whole,  the  substance 
WM  oiiginally  applied  to  its  use. 

[Cream  from  milk,  partly  exhaiitted  ootfee,  tea  and  drugs ;  thymol  from  oil  of  thyme.] 

4,  The  application  of  a  name  commonly  known  or  understood  to  mdicate  any 
subfetance,  to  any  part  or  parts  thereof ,  or  to  any  other  substance,  with  the  effect  of 
icn^lmg  to  deceive  and  mislead, 

[Oleom&rgurme  for  batter  ;  potato  atardi  for  arrowroot ;  detud  oil  for  carbolic  acid.j 

5.  The  presence  in  any  8ub stance  of  any  impurity,  or  any  foreign  matter  that  is 
either  natural  or  accidental  to  it,  if  in  imusual  proportion. 

[Dirt  in  all  food  and  medicine  ;  metallio  salts  in  conned  provisionj.] 

6*  The  admixture  of  different  qnaUties  of  the  same  substance  with  the  effect  of 
tending  to  deception  and  &and. 

[Damaged  Tvheat  in  dour ;  giurden  rhnbarb  in  medicinal  rhubarb/ 

7.  Any  debasement  or  dilution  of  any  substance  whereby  it  is  reduced  in  intrinsic 

ynlne  and  is  yet  Hable  to  be  given,  bought,  sold,  or  used  as  though  it  was  not  debased 

or  diluted. 

[Diluted  milk ;  diluted  vinegar ;  diluted  liquors ;  diluted  medicines.] 

8.  Any  coloring,  coating,  polishing  or  powdering  or  any  other  alteration  in  the 
physical  condition  or  Beusible  properties  of  any  substance,  with  or  without  adihfcioa  to, 
or  subtraction  from  it,  whereby  damage  in  concealed,  or  it  is  made  to  appear  better  or 
greater  than  it  really  is,  either  in  ^luality,  weight,  or  measure ;  or  whereby  impurity  or 
defeetive  quality  is  partially  or  wholly  masked  or  hidden,  with  the  effect  of  tending  to 
deceive  or  mislead. 

[Coloring  and  poliahlug  of  green  coffees ;  powdering  aud  ooloriug  of  damaged  drugs  ;  bread  from 
damaged  or  mixed  flour  ;  '*  large  "  bread  of  short  weight.] 

9.  The  giving  or  selling  or  offering  for  sale,  or  the  possession  of  any  adulteratet 
article  by  any  person  whoEe  business  it  is  to  make  or  to  deal  in  articles  of  food  or 
medicine  shall  be  prima  facie  evidence  of  the  offence  of  adulteration.  Provided  that  it 
\ft,  and  it  hereby  is  declared  to  be,  the  sole  and  entire  object  and  intention  of  this  law 
to  protect  the  public  against  deception  and  fraud  in  the  cost  and  quahty  of  food  and 
medicine  through  adulteration.  And  all  tha  provisions  of  this  law  shall  be  construed 
and  applied  in  accordance  with  its  sole  object,  by  tlie  roles  of  common  law. 

Whether  these  complicated  provisions  would  work  in  practice  is  a  grave  question, 
and  I  am  inclined  to  tliink  that  our  own  law,  as  it  now  stands,  is  both  simpler  and 
better.  The  only  point  wliich  I  consider  to  be  a  real  improvement  is  the  eatabhshment 
of  a  Central  Board  of  Supervision,  charged  with  the  fixing  and  apivro'sing  of  processes 
and  ftandards  previously  discussed  and  recommended  by  cumpuUori/  meetings  of  the 
aoalysts,  and  the  ordering  or  not  of  prosecutions.  Given  that  in  Great  Britain,  wo 
fdionld  then  have  an  excellent  law  providing  protection  to  the  traders  against  over- 
strained prosecutions,  and  to  the  analysts  against  charges  of  incompetency  arising 
Eigh  mere  differences  of  opinion, 
Sox: 


8oxN£W:icaEiN. — The  deuth  is  announced  at  Berhn  of  the  well-known  chemist, 
)r  Bounensohein,    Ho  had  only  reached  tho  age  ol  ftxx\*^-\.^o» 


86  THE  AKALYST. 

MILK  PKE8ERVATIVES. 
By  G,  W.  Wignbr,  F.C.S. 
Bead  before  the  SociHy  of  Publii^  Anali/sts,  on  30th  April,  1879, 
Tax  trade  m  milk  preservatives  appears  to  have  increased  of  late,  ^e  larger  ntunber  of 
quack  nostrums  in  use,  and  the  greater  extent  to  which  they  are  advertised,  tending  to 
prove  that  tliis  is  the  case ;  but  the  most  convincing  proof  is  to  he  found  in  the  fact* 
that  the  relative  proportions  of  ash  and  solids  not  fat  in  commercial  samples  of  milk 
sold  in  London  are  not  bo  uniform  as  has  been  found  to  be  the  case  in  genuine  milk,  or 
even  so  imiform  as  used  to  be  the  case  with  ordinary  samples  of  milk,  whether  genuine 
or  watered,  as  purchased  by  inspectors.  There  is  therefore  a  strong  inference  that  as 
the  aeli  shows  a  relative  increase,  mineral  matter  of  some  kind  has  in  many  cases  been 
purposely  added.  It  is  of  course  highly  improbable  that  this  would  be  added  simply 
for  the  purpose  of  increasing  either  the  specific  gravity,  or  the  amount  of  solids 
not  fat ;  the  proportion  which  could  be  added  for  such  a  purpose  would  not  be  sufiicient 
to  effect  the  object  sought,  and  the  mineral  substances  used  mast  be  added  either  as 
preservatives,  or  as  antiseptics,  or  must  be  contained  in  the  form  of  mineral  impurities 
in  common  aunatto,  or  some  other  colouring  matter  which  has  been  added  to  the  milk* 
I  have  recently  examined  a  few  of  these  colouiing  matters  and  preservative  fluids, 
so-called,  in  order  to  ste  what  is  being  used  at  the  present  time  for  the  purpose  of 
mixing  with  milk,  and  I  append  a  few  notes  on  the  results  of  the  analyses. 

• -'s  Extract  of  Annatto  is  ar  very  dark-coloured  Uquid,  quite  free  &om 

Buspended  matter,  sp.  gr.  1040.     It  contains — 

Volatile  orgimi«  muttet  . .         . . 3*79  per  cent. 

Ash  (minertd  matter) 8-05      ,, 

Total  solid  matter  e'74      „ 

The  Ash  contained  Fe,  Na,  K,  Oa,  Al,  SO^,  CO,,  with  a  trace  of  NH,. 

This  hquid  is  sold  at  2s.  9d.  per  pint,  and  it  ie  evident  therefore  that  it  could  not  pay 
to  use  it  for  the  mere  purpose  of  increasing  the  "solids  not  fat"  in  watered  milk,  while 
it  is  equally  possible  that  the  large  amount  of  ash  may  sensibly  alter  the  ratio  between 
solids  not  fat  and  ash  in  a  sample  of  milk  to  which  it  has  been  added  for  other  purpose:; 
Obviously  the  only  use  which  could  be  make  of  it  by  a  dairyman  is  to  give  a  higl 
colom-  to  milk,  butter  and  cheese. 

"b  Cake  Annatto  at  43.  6d.  per  lb.  contains — 

Moieture . .        51'2  per  ownt. 

TolAtile  orgftnie  matter  ,.         , 25*3      ,, 

Ash  (mineral  matter) .  *  . .         . .         234       , , 

A  quaUtative  examination  of  the  ash  showed  Fe,  Na,  K,  Ca,  Mg,  SOj,  PO^,  CI,  CO,. 

It  will  be  seen  that  the  relative  proportions  of  ash  and  volatile  organic  matter 
do  not  materiaUy  differ  fi*om  the  Extx*act  of  Annatto  last  rcfeired  to,  and  tlie  results 
of  the  qualitative  examination  arc  sufficiently  similar  to  render  it  highly  probable  that 
the  Cake  has  been  prepared  from  Esti'act  of  Annatto  of  thia  class  by  merely  evapornting 
it  to  dryness  so  as  to  render  it  more  portable.  It  id  clear  that  this  Cake  Annatto  la  a 
far  cheaper  material  to  use  for  colouring,  inasmuch  as  at  4s.  Od.  per  poimd  it  possesses 
about  four  times  the  relative  coloiuing  power— value  fur  value— that  the  Extmct  docs. 
There  cau,  I  think,  be  httle  question  tluit  it  has  bj&n  mixed  with  foreign  mineral 
matters^  and  these  of  ccmrae  may  seriously  affect  the  ash  of  milk  with  which  it  haa 
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been  used;  it  could  not,  however,  be  profitably  used  to  increase  the  amount  of  total 
solids,  or  to  diminish  the  apparent  amount  of  water  in  milk. 

's  Cream  Sweetener  is  a  liquid  sold  in  canietei's  at  2b*  9d.  per  pint,  and  168.    ■ 

per  gallon.  The  instructions  issued  by  the  manufacturers  state  that  it  is  to  be  added 
in  the  proportion  of  one  pint  to  sixteen  imperial  gallons,  or  in  very  hot  or  thundery 
weather  it  is  advisable  to  use  a  quart  to  the  sixteen  gaUons.  It  is  eipressly  stated  that 
ft  ia  perfectly  free  from  adulteration,  and  that  it  "assists  greatly  in  tlirowing  up  the 
cream,  and  even  increases  the  jiercenta^e."     An  examination  of  the  fluid  shows  that 

^JtBja  a  sp.  giv  of  1070. 

^^^K  Totiil  .HolidB       12.5  per  cent. 

^^^^^a  Af^h  (miueral  m&tter) 4*1      „ 

^H^      The  most  noticeable  feature  is  that  the  Sweetener  contains  a  large  proportion  of 

^^■ucose  ;  the  ash  consists  almost  entirely  of  borax  and  carbonate  of  soda.     Traoea  of 

^^Bon  are  present,  but  tliere  is  no  salicyhc  acid, 

^0  It  vnH  be  seen  that  in  this  case  the  sp.  gr.  might  sometimes  cause  a  sample  of  milk 
lo  give  slightly  erratic  results^  and  the  addition  of  glucose  to  milk  or  sugar  is  certainly, 
in  my  opinion,  a  fraudulent  admixture.  But  however  this  may  he,  it  seems  scarcely 
feasible  Uiat  any  dairjonan  could  use  such  a  compomid  as  this,  at  the  advertised  price, 
for  the  mere  pui-pose  of  strengthening  watered  milk,  Even  if  there  were  the  inclination 
on  the  pari  of  any  daiiyman  to  jidulterate  in  this  wny,  no  profit  could  possibly  ensue  to 
him,  but  only  to  the  makerci  of  such  a  nostrum. 

*s  Pure  Antiseptic  Powder  fully  justifies  its  name,  or  at  any  rate  the  first 

ftdjeetive,  for  it  consists  of  pure  boracic  acid ;  tlie  retEol  value  of  boracic  acid  is  about 
8d,  per  Ibt,  and  one  cannot  help  pitying  the  poor  milkman  wbo  buys  this  patent 
medicine  at  the  rate  of  Is.  per  G-oz.  packet.  The  directions  for  use  are  very 
interesting  :  6  oz,  is  to  be  dissolved  in  a  gallon  of  warm  water,  and  each  can  is  to  have 
from  J  to  1  gill  (according  to  the  weather)  i^(  the  solution  to  every  gallon  of  milk  it 
contains,  and  is  then  to  be  set  aside  for  tlie  crcatu  to  rise,  Clearly  the  makers  of  tliis 
powder  are  under  the  impression  that  daiiymcn  generally  want  to  jirepare  skimmed 

Kilk,  instead  of  to  sell  the  genuine  article,  as  under  the  Act  tliey  are  bound  to  do. 
'h  Food  Preserver  has  one  merit,  or  perhaps  I  should  say  the  proprietors 
kte  the  merit  of  being  candid,  for  they  coolly  say  in  theii*  advertisement  that  *•  if 
losc  using  it  do  not  object  to  risk  a  prosecution  under  the  Adulteration  Act,  it  may  be 
luted  with  advantage,  as  its  solution,  at  the  rate  of  an  ounce  m  a  quart  of  boiHng 
water  will  give  a  fluid,"  ^c.  This  seems  to  me  to  be  about  as  clear  instructions  for 
iKlttlteration  as  any  I  have  recently  met  with.  However,  this  Food  Preserver,  which  is 
described  as  a  harmless,  odourless,  colourless,  and  tasteless  powder,  and  which  is  sold 
ftt  the  rate  of  iU\,  per  oimce  packet,  or  5s.  per  pound  tin,  consists  simply  and  solely  of 
bomx.  From  a  list  before  me  I  find  that  the  price  of  borax  is  about  6d.  per  pound. 
I  cannot  wonder,  therefore,  that  tlio  proprietors  find  it  profitable  not  only  to  manu- 
facture, liut  to  advertiwe  Kuch  a  preparation. 

There  is  tinother  advertisement  going  the  round  of  the  dairy  papers  of  anotlier 
^^Bpmpound  said  to  have  been  of  immense  value  in  preserving  milk,  and  which  the 
^^nndors  eaj  may  be  safely  used,  because  it  has  been  certified  by  medical  authorities. 
^^^y»  iJao  ooimBts  simply  of  boras. 
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In  conclusian  I  ihmk  Public  Analysts  would  do  well  to  cai*efally  examine  the  ash 
dlk  for  the  purpose  of  detecting  borax,  or  any  of  these  other  substances,  and  then 
^their  judgment  as  to  what  future  steiia  should  be  taken.     I  think  I  need  hardly 
ly  what  course  I  shonld  myself  pursue. 


SALE  OP  FOOD  AND  DRUGS  ACT  (187:0  AMENDMENT  BILL. 
This  Bill  was  considered  by  the  Select  Comtuittee  on  the  22nd  April.  The  members 
present  were^ — Mr.  Sclater-Bootht  chairman ;  Mr.  Anderson,  Visconnt  Barriugton, 
Mr,  Chftmberlain,  Mr*  Isaac,  Sir  G,  Montgomery,  ^Ir,  C.  8.  Read»  Mr.  P.  A.  Taylor, 
imd  ^Ir.  Whitwell. 

The  two  principal  sections  of  the  Bill  nre — 

*•  In  any  prosecution  nnder  Section  6  of  the  Sale  of  Food  and  Drugs  Ajct,  1875,  for  seUing  to  lb© 

prejudie^"  of  tiic  piircliasor  auy  article  of  food^  or  any  drug,  which  is  not  of  the  nature,  snbstaxice,  and 

loality  of  th<^  article  demanded  by  such  purcliaacr,  it  kIuUI  be  no  defence  to  any  BUdi  prosecution  to 

that  the  purchascir,  having  bought  only  for  anidyeis,  wa»  not  prejudiced  by  auch  sale ; "  and 

*'In  detenoiiiijig  whether  an  offence  has  been  oommitted  under  Section  6  of  Uxe  said  Act  by  selliiig 

the  prejudice  of  the  pnrehjLBt.'r,  spirited  not  adid  tern  ten]  otluanvi^e  than  by  the  admixture  of  water,  it 

liall  be  a  good  defence  to  prore  that  auch  admiituro  has  not  reduced  thp  spirit  to  any  greater  degree 

than  25  per  cent,  under  proof  for  brandy*  whisk}',  or  mm,  or  SO  per  cent,  under  proof  for  gin,** 

Mr.  H.  p.  Thomas,  from  the  Local  Government  Board,  was  first  examined*  and 
he  had  charge  of  the  Sanitaiy  Department,  The  reports  of  all  Public  Analysts 
»assed  tlu'oiigh  his  hands,  and  he  fomid  that  3052  was  the  total  number  of  samples  of 
ipirits  examiuod  under  the  Act  during  the  years  1877*78.  The  number  of  eamplea 
ibmitted  to  Public  Analysts  in  1878  had  decreased  in  consequence  of  tlie  decisions  with 
^regard  to  the  words  **  prejudice  of  the  purchaser."  In  all  the  cases,  with  a  few 
»xceptionB,  the  adulteration  waa  with  water.  The  old  system  of  adding  oil  of  vitriol 
id  capsicimi  to  make  diluted  spirits  paeB  for  strong  liquor  had  almost  entirely 
disappeared.  Public  Analysts  differed  veiy  much  as  to  what  quantity  of  water  consti- 
tuted adulteration.  Proof  spirit  was  about  half  alcohol  nnd  half  water:  40'2-l  per 
cent,  of  alcohol,  and  50'7t>  of  water. 

Mr.  Bell,  the  prhicipal  of  the  Somerset  House  Laboratory,  suggested  that  85^ 

ider  proof  should  be  the  standard  for  gin  instead  of  80*^  under  proof,  as  the  Bill 

iroposed.     Fusel  oil  in  whisky  was  an  impurity,  but  he  would  not  describe  it  as  an 

iulterant.     The  25  per  cent,  under  proof  which  was  proposed  to  be  allowed  with 

ijjnrd  to  brandy  was  quite  enough  to  cover  the  cases  de8i«,niated  **fme  old  brandy,'* 

inhere  the  spirit  was  kept  in  the  wood  for  a  very  long  period  a  label  should  bo  used  to 

indicate  the  diminution  of  strength. 

Replying  to  a  question,  Mr.  Bell  said  that  in  many  analytical  cases  it  would 
take  seven  or  ton  days  at  least  to  pronounce  an  opinion. 

The  room  was  then  cleared,  and  the  Committee,  when  the  pubhc  were  agam 
idmitted,  stated  that  it  was  not  then-  intention  to  call  any  further  evidence. 


re" 'J 


THE   ADULTERATION    OF  FOOD   IN   CANADA. 
'he  Official  Report  on  the  Adulteration  of  Food  in  Canada,  forming  the  Third  Supple- 
ment to  the  Report  of  the  Department  of  Inland  Revenue  of  that  province  for  the  year 
[878,  is,  as  it  was  last  yeai^  an  extremely  complete  and  carefully  compfled  blue  book, 


^^ 


THE   ANALYST. 


91 


wMBh  nlfliongh  only  813  samples  were  analysed ;  this,  however,  being  a  fair  proi)ortion 
to  the  population — amounts  to  nearly  70  pages.  The  summary  shows  that  adulteration 
t«  decreasing  in  Canada  under  the  influence  of  the  Adulteration  Act  in  exactly  the 
same  way  as  we  have  found  it  decrease  in  England,  under  the  administration  of  the 
Sale  of  Food  Act.  During  1877  a  fraction  over  60  per  cent,  of  the  samples  were 
found  adulterated,  while  during  1878  the  percentage  foil  to  8H-8,  or  exactly  one  third 
pf  the  total  niunber  examined.  There  is  one  pecuhar  featm'e  in  the  table,  which  might 
well  be  copied  in  the  summary  of  the  English  reports,  viz.,  a  column  is  devoted  to 
articles  not  retiurned  as  adulterated,  but  their  composition  is  stated  by  the  Analysts, 
atid  this  show8  that  thoy  are  of  doubtful  purity.  It  is  very  desii-able  indeed  tliat  some 
such  method  should  be  adopted  here,  so  as  to  enable  Analysts  to  specifically  mark  cases 
where  the  inference  is  against  the  purity  of  the  sample,  although  the  evidence  may  not 
be  sufficient  to  justify  a  ihstinctly  adverse  report. 

Looking  through  the  siumnary  it  appears  that  condiments  and  flavouring  materials 

are  very  largely  adulterated,  the  Heport  itself  stating  not  with  things  injurious  to  health, 

but  witii  tilings  of  inferior  value  ;  for  instance,  we  find  that  91  per  cent,  of  the  samples 

'  ^'    '  0  were  adulterated,  and  75  per  cent,  of  the  samples  of  coffee.     Out  of  80 

L'  butter  examined,  12 — i\e>,  15  per  cent. — were  found  to  be  adulterated,  and  the 

Pitport  states  that  the  adulterated  sampleB  were,  with  one  exception,  found  in  the 

'iion  of  market  jjeople  or  Bmall  denier:^.     Caimed  fruit  was  foimd  to  be  adulterated 

.  .  1..0  proportion  of  one  out  of  every  five,  and  unjlk  was  found  to  be  adulterated  in  40 

per  cent,  of  the  samples.    In  some  cases  this  adulteration  was  simply  deficiency  of  fat, 

but  in  a  considerable  munber  of  cases  it  was  water. 

Tlie  Analysts  have  been  directing  special  attention  to  the  adulteration  of  sugar, 
and  especially  to  the  proportions  of  glucose  foimd  to  be  present  in  it ;  this  glucose 
amounted  in  one  case  to  as  much  as  14  per  cent.  We  quite  agree  that  it  may  be 
HMetaary  to  fix  a  legal  limit  above  wMith  the  presence  of  glucose  should  be  held  to  be 
frundulent;  but  judging  from  the  character  of  the  sugars  of  low  quahty  put  on  to  this 
market  it  does  not  appear  to  ua  at  all  probable  that  glucose  had  been  purposely  added 
in  any  of  the  cases  referred  to.  It  seems  far  more  likely  tliat  a  similar,  although  not 
identical  fraud  liad  been  carried  out  by  boiUng  the  sugar  iu  such  a  way  as  to  produce  a 
eiio^derable  proporticm  of  glucose  iu  it,  so  as  to  change  its  grain  for  the  pui-pose  of 
piiiibling  a  much  larger  drawback  to  be  obtained  from  the  Government  when  the  sugar 
ma^  exported.  It  is  scarcely  a  feasible  tiling  to  mix  glucose  directly  with  sugar;  but  it 
IS  very  easy  to  manufacture  glucose  ui  large  quantities  wliile  the  sugar  is  being  ooncon* 
tnUed  in  the  pans. 

The  Report  itself  is  a  model  of  the  manner  in  which  adulteration  returns  should  be 
' '  -bed  by  the  Government,  every  sample  being  separately  reported  on  with  the 
.  i..;i>  of  the  adulteration  foimd,  and  the  whole  are  tabulated  in  a  convenient  form  for 
refei'ence.  If  oui'  Local  Government  Board  could  see  their  way  to  tabulate  tlie  60,000 
analyses  which  have  been  madu  by  the  EngUsh  Analysts  dming  the  last  four  years,  the 
iwult  would  be  a  collection  of  information  which  would  be  of  inestimable  value  to 
Analysts  and  tradesmen  in  future. 

la  conclusion,  we  need  do  no  more  than  point  out  that,  in  reference  t«  mi\k^  ^'^vsr^ 
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sample  .lualysed  by  Messrs.  Ellis,  Edwards,  La  Bue,  and  Fraser,  has  been  reported  in 
a  tabnlated  form  so  as  to  show  tbc  amount  of  fat,  caseine,  sugar,  ash,  and  in  nearly 
every  case  tlie  percentage  of  water  added. 


SEPARATION  OF  QUININE  AND  STRYCHNINE. 
By  B.  W.  Dwabs.- 

When  small  amounts  of  strychnme  must  be  estimated  in  presence  of  much  quinine,  it 
is  advisable,  according  to  the  author,  to  remove  first  the  bulk  of  the  quinine,  and  this 
is  most  effectually  done  by  means  of  ammonium  oxalate,  quinine  oxalate  being  almost 
insoluble  in  excess  of  that  re-agent.  The  author  used  the  following  process  for  the 
analysis  of  a  sample  of  the  well-known  Citrate  of  Iron  with  Quinine  and  Stzychnia, 
which,  as  his  analysis  shows,  is  not  always  what  it  ought  to  be. 

Five  gi-ms.  were  dissolved  in  a  little  water,  super -saturated  with  ammonia,  and 
sliaken  with  chlorofonn.  After  evaporating  the  chloroform,  and  drying  the  residue  at 
110**  C,  there  remained  '81  grm.  -16-2  per  cent,  alkaloids.  These  were  now  dissdved 
in  10  c.c.  warm  water,  and  a  few  dro]>s  sulph.  acid,  then  neutralized  by  ammonia  and 
mixed  with  ammonium  oxalate  in  excess. 

After  standing  for  twenty-four  hours  the  quinine  oxalate  was  collected  on  a  weighed 
filter,  the  mother  liquor  still  adhering  to  it  removed  by  gentle  pressure,  and  finally 
once  washed  with  water.  After  drying  at  100^  C.  it  weighed  '704  grms.,  or  '618 
quinhie. 

The  filtrate  and  wash  water  were  shaken  up  with  ammonia  and  chloroform,  and  the 
latter  yielded  on  evaporation  *1775  gnus.,  consisting  of  amorphous  alkaloid  (which 
ought  not  to  exist  in  the  pure  <lrug),  strychnine,  and  traces  only  of  crystallizable 
quinine.  It  was  twice  treated  with  B  c.c.  of  pure  ether,  which  dissolved  the  amorphous 
alkaloid,  and  left  behind  -021  grms.  of  pm'c  sti-ychnine.  Only  minute  traces  of 
strychnine  were  lost.     Tho  final  result  was  as  follows : — 


CryBt.  qninine  . . 
Amori)houfl  quinijio     . . 
Strychnine       „ 

12*36  per  cent. = quinine  citrate 

•42        ,. 
15-91 

17-66  per  cent. 
4-44 

2210 

Loss    . . 

•29 

So  22*10  per  cent,  quinine  citrate  instead  of  24  per  cent. ;  and  '42  per  cent, 
strychnine  inst-ead  of  1  per  cent. 


Duties  of  Analysts.— At  the  meetinK  of  the  Holborn  District  Board  of  Works,  on  April  S, 
Mr.  Walker  called  the  attention  of  the  Board  to  the  fact  that  during  the  past  three  mouths  there  had 
hccn  no  complaints  whatever  in  regard  to  adulterations  in  the  district.  He  suggested  that,  instead  of 
paying  their  Analyst  hy  salary,  the  Board  should  give  a  foe  per  case.  Mr.  Mather  said  thegr  had 
certainly  had  no  *'  flaming  scnsatiinial  casen  *'  recently,  hut  at  the  same  time  their  Analyst  had  not  been 
idle,  as  would  he  seen  hy  the  uumher  of  samples  that  had  heen  investigated.  He  thought  it  a  matter  of 
congratulation  that  the  inliahitants  wore  apparently  heing  supplied  with  good  and  wholesome  goods. 
The  suhject  then  dropped.  Mr.  Walker  seems  to  consider  that  prosecution  of  the  trader  rather  than 
protection  of  tlie  puhUc  is  the  aim  of  the  Sale  of  Food  and  Drugs  Aei.—ChemiMt  and  Druggist. 

'•  ■■  -  ■  ■       I  ■  — • .  I 

•  Fharmaceutish  Weekhlad^  Jaargang  15th,  No.  4$, 


THE  ANALYST. 


08 


CORBESPONDKNCE, 


[The  Editors  ue  not  responsible  for  the  opimonB  of  their  CorroBpoudeiita,] 

To  THB  Editor  of  ••  Thb  AsiLYaT.'* 

— Ab  I  wflus  not  pre&eut  on  the  15th  January  last,  when  the  diBctisBion  took  place  on  m^  note 
Influenoo  of  Age  on  the  OompoBition  of  Btitter  Fat/^  I  tih&U  be  gUd  to  reply  by  a  letter  in 
mns,  more  especially  aa  the  ciitioisma  were  very  far  from  flattering. 
\  Dnpro  says  it  was  **  nnfortrmate  "  I  had  published  two  analyses  of  some  of  the  butters ;  now 
[  think  some  of  your  readers  who  may  have  read  my  three  con^ibntionfl  on  the  subject  may  not  bo  of 
opinion,  and  I  will  try  to  show  why  I  clnim  exemption  from  deserving  Dr.  Dapri's  severe 
I  think  it  must  be  admitted  that  I  cleai-ly  show  how  the  figm-ea  forming  the  tables  in  my 
p^per  were  arrivtid  at,  the  amount  of  washing,  &o.,  &c.,  and  this  paper  raised  perhaps  only  two 
questions :  Ist.  Are  not  the  "  lusulnble  Acids  "  generally  somewhat  higher  than  stated  by 
Dr.  Dapr6  ^  2nd]y.  Did  volatility  in  the  air  bath  account  for  tbe  lower  results  ?  At  any  rate,  these 
■■re  the  only  two  points  questioned  in  the  discussion,  and  I  most  willingly  admit  that  both,  t.<r.,  my 
^ber  •*  insoluble  acids  "  and  observed  volatility  were  suggested  as  being  aooounted  for  by  the  extent  of 
^  waflfaing :  this  I  doubted  at  the  time,  and  hence  the  experiments  commiinioated  in  my  second  note, 
R^eh  went  against  my  opinion,  and  proved  the  coujeotnres  of  my  friends  correct.  Now,  it  is  ci^taioly 
IboM  gratifying  to  fi^nd  one's  opinion  confirmed,  yet  I  cannot  recognise  any  *'  great  moral  courage  "  in 
lAmiltuig  and  showing  its  confutation ;  but«  observe,  I  simply  admit  an  error  of  opinion  as  to  the  action 
\ifwtk€r  woihing.  I  by  no  means  accept  the  extended  washing  as  desirable,  leading  as  it  does  to  an 
V^  loM  in  the  auixlyaia ;  only  about  a  third  of  the  bodit^s  eo  extracted  being  estimated  with  soda  on  the 
in  use,  and  my  upinion  ia  still  what  I  expressed  at  the  end  of  my  second  note,  that  I  consider  the 
iM  in  my  first  paper  show  the  more  correct  constitution  of  butter  fat  than  if  the  washing  l>e 
The  tenn  *'  insoluble  "  can  only  he  applied  here  in  a  eomparative  sense  to  indicate  practical 
ity  in  water  :  for  continual  waslm:ig  will  produce  continual  diminitiou  to  some  degree.  Washing 
the  extent  mentioned  in  my  first  pa]^»er,  wliich  gives  a  total  filtrate  of  about  GOOo.c,  cxtractn 
about  5  milligrammes  per  100  c.c.    I  therefore  think  such  extended  wouhing  is  not  worth  pursuing, 

SB  it  in  mainly  lost  in  the  analysis  by  being  reckoned  on  the  factor  for  butyric  acid. 
The  results  ^own  in  my  third  paper  of  the  analyses  of  the  butter  fat,  after  keeping  the  butters, 
I  aay  are  strictly  comparable  with  the  first  analyses,  being,  as  there  stated,  couducted  in  exactly  the 
way  with  the  dame  watching.     How  then  i9  the  table  thrown  out  and  made  uselesa,  as  at&ted  by 
Dupr^  ?    The  exact  modw  operandi  is  known,  the  amount  of  washing  is  stated,  and  the  effect  of 

washing,  if  any  one  ])refers  to  pursue  it,  can  be  calculated  from  the  second  paper, 
I  have  not  and  do  not  admit  the  '*  insoluble  acids"  in  my  tirst  paper  to  be  incorrect,  and  oatmot 
Dr.  Dapr6's  authority  for  stating  it. 

Begpeoting  the  results  in  my  third  paper,  I  will  only  say  that  thei-o  is  no  mistake  about  the 
regularity  of  the  cbaraot«r  of  the  changes  either  ae  to  specific  gravity  or  comiiitutiaa  of  the  fat  as  to 
and  insoluble  acids.  •  Yours  truly, 

rolverhamptoii,  March  S6th,  1879.  E.  W.  T.  JONES. 
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To  TBS  Editor  or  **  T&i  AiraLYBX." 

t, — The  following  notes  on  the  permanganate  procesH  of  Professor  Tidy  may  be  welcome  to  some 

readers  :— 

permanganate  solution  was  prepared  in  accordance  with  Ms  directions  on  the  8rd  of  last  March  ; 

cle.jn  cr)'stal  of  hyposulpliite  wais  selected,  powdered,  dried  in  blotting  paper,  and  the  necessary 

Ity  weighed  off  for  the  standard  solution  ;  54  septems  were  required  to  destroy  tlie  blue  colour 

iodine  in  the  experiment  conducted  at  the  commencement  of  the  three  hours ;  exactly  the  same 

iy  was  requisite  after  one  hour,  and  after  three  hours.    The  flasks  were  in  moderate  daylight. 

experiments  have  since  shown,  that  under  these  circumstances,  no  change  whatever  takca 

in  tlie  weak  acidified  solution  of  permanganAte  in  distilled  water  during  the  period  refiuirod  fur 

Tidy's  determinations. 

In  the  20th  uf  March  the  same  eolation  of  permanganate  waa  titrated  for  auother  purpose,  ifitli 

prvparcd  decinormal  oxallo  acid ;  ten  grain  measures,  very  carefully  taken,  required  8*2  o.c«  of 
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On  the  26th  of  Mai-oli  the  Bolution  was  agsdn  titrated  with  **  h>^."  ieJoot«d.  powdered,  and  dried 
aei  before  ;  58  eeptfiin*  of  l^jTpo.  •olutiou  were  requirod. 

On  the  lOtb  of  April  (tikis  morning)  the  solution  was  again  examined  ae  before,  with  both  *^  hypo/' 
and  deoinormal  ozaHc  acid  ;  53  Beptemt  of  hypo,  solution  were  requirwl  for  the  20  aeptemB  token  aa 
QBoalf  and  t«n  grain  measures  of  the  uxalio  aoid  w«re  oxidized  by  8*3  c.c.  The  '*hypo."  was  in  eia«h 
oa«o  taken  from  the  same  batoh. 

It  would  appear,  therefore,  that  a  solntioD  of  permanganate  of  Tidy*B  strength  can  b«  depended 
upon  for  at  leaat  a  mouth,  at  the  average  temperatoi^  of  a  laboratory  in  the  spring  (from  40^  to  65^  F.). 
It  should  be  mentioned  that  the  solution  which  forms  the  snbject  of  tliis  letter  was  jealously  excluded 
from  the  Ught,  and  I  am  of  opinion  that  the  commonly  accepted  idea  of  the  extreme  instability  of  weak 
l>ermanganatti  Holutiouu  in  to  be  traced  to  a  neglect  of  thiu  precaution. 

Since  the  appearance  of  Professor  Tidy's  paper  I  have  been  in  the  habit  of  working  water  analyse* 
in  duphcale,  by  his  process  and  that  of  Wanklyn,  and  the  impression  left  on  my  mind  hj  the  limiled 
expedeuoe  I  have  Ixad  at  present  is,  that,  if  the  latter  process  be  carried  out  exactly  in  acoordanoe  with 
the  directions  of  its  author,  the  agreement  in  the  conclusions  to  be  drawn  from  the  resnlti  of  the  two 
methovls  will  be  much  closer  than  it  wus  found  to  Ije  by  Tidy,  when  working  with  hia  considerably 
modified  form  of  the  ammonia  process.  Yours,  d^c, 

Shrewsbury,  Apnl  10th,  WQ,  THOS.  P.  BLUNT,  M.A.,  Oxok.,  F.C.S. 


IkZ 


To  THs  Ei^tTOR  or  "  The  Asaltbt.'* 
—We  observe  in  Tnx  Akaltbt  for  this  month,  tliere  is  a  report  of  a  paper  read  by 
Dr.  Dupre,  before  the  Society  of  Public  Analysts,  upon  violet  powder,  in  which  the  ^'  Steamer  Orer  a 
Globe  "  Violet  Powder  is  prominently  mentioned. 

Passing  over  the  fallacies  aud  the  erroneous  conclusions*  contained  in  the  papeTt  and  the 
questionable  proceeding  of  actually  enumeratiug  ai'senic,  amongst  the  constituents  of  differeint  Taiietiea 
of  violet  powtler,  in  estimating  tlitir  reepeotive  merits  ;  to  prevent  any  misunderstanding,  we  wish  to 
state  distinutly  as  a  fact,  that  the  solitary  conviction  at  Lambeth,  for  selling  violet  powder,  which 
appears  to  be  Di.  Duprfe'a  only  crumb  of  comfort  on  this  qaestion,  did  not  refer  to  ooi  "  Steamer  Over 
a  GloV^e ''  Violet  Powder,  or  it  would  have  been  immediately  appeule^l  against ;  but,  that  when  that 
invincible  article  was  brought  before  the  same  magistrate,  on  April  %uA  la&t,  after  haariug  evidence  on 
both  sides,  Mr.  Chance  pronounced  this  Violet  Powder  miinJQiious,  that  there  was  no  official  formula  fgx 
violet  powder,  hence  it  could  not  be  said  to  be  adidterated;  he  dismissed  the  summons,  and  also  anothar 
against  a  diilL^rent  maker,  thus  virtually  cancelling  his  former  adverse  decision,  and  leaving  the  artiola 
practically  victorious  in  every  case. 

We  enclose  our  card,  and  remain  yourn,  ic, 

THE  MANUFACTUREltS  OF  THJl  "  8TEAMEK  0\^K  A  GLOBE  "  VIOLET  POWDEB. 
[*  The  writers  omit  to  point  out  what  are  the  fallacies  and  erroneous  ooncltisions  to  which  they  allude. 

—Ed,  Ahalyst.1 


ANALYSTS'   REPORTS. 

Mr.  J.  Baynes,  PuUio  Analyst  for  the  East  Biding  of  Yorkshire,  reports  that  dnrhag  the  March 
luarter  he  examined  forty  throe  samples,  of  which  fourteen  were  adulterated,  viz. :  1  of  bread  containing 
'  S8  grains  uf  alum  per  ilb.  loaf,  but  as  to  which  no  conviction  was  obtained  owing  to  the  Someraet 
House  Authorities  ;  1  of  butter  containing  20  per  cent,  of  foreign  fat ;  4  of  coffee  containing  from  1(»  t(» 
40  per  cent,  of  chicory ;  5  of  mustard  containing  from  5  to  60  of  farina ;  and  3  of  sweet  spirits  of  nitre 
aduheiatcd  with  from  26  to  50  per  cent,  of  water, 

3dr.  Biivnes  also  reports  that,  aa  Analyst  for  Scarborough,  he  examined  nine  sami)lea  during  the 
[past  (lui^rtcr,  viz. :  1  of  water;  2  of  bread;  1  of  gin  adidterated  with  24' 8  pel'  cent,  of  water;  1  of 
whisky  adulterated  with  a8  i>er  cent,  of  water ;  and  4  uf  milk,  all  of  which  were  pure, 

Mr.  BajTiea  also  reports  that,  as  Analyst  for  Kingstou-upauHull,  he  examined  three  samples  of 
water,  and  five  samples  of  milk,  which  latter  were  not  submitted  under  the  Act,  but  owing  to  the  cattle 
Lsease  being  prevalent.     All  the  samples  were  uncoutamiuated. 

Mr.  J.  Carter  Bell,  Public  Analyst  for  Salford,  reports  tlmt  during  the  past  (lUarter  he  examined  186 
samples,  and  he  found  twenty-three  ^ululteruted,  consisting  of  Q  samples  of  milk,  4  of  bread,  2  of  ooffets 
and  8  of  Hwect  spirits  of  nitre.  He  congratulated  the  health  committee  upon  the  marked  improvemtnt 
in  the  ortioks  sold  in  the  borough.    '*  Bomu  time  sluve,"  the  report  oonttnucb,  "  it  was  eommou  to  find 
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bread  oontaining  20,  30,  aiad  40  graiua  of  n  lum  to  the  41b,  lonf,  a  qiumlity,  I  believe,  suffioicEiii  in  mftuy 
eues  to  be  serioably  dutrimeDtal  to  healtii ;  wliilst  now  the  adiilteratione  are  fow  and  far  between.  Out 
rt|  tbo  miiay  samples  of  bread  and  flour  tjikeu^  only  4  were  adulterated,  and  that  in  but  a  small 
ncm.  Out  of  220  tkomplea  of  milk  taken  eince  March,  1878*  I  foimd  1G4  pure,  28  nearly  eo,  and 
28  ca«e£  wad  there  such  a  departure  from  the  standard  tm  to  justify  a  proBecution/'  In  u  speoiai 
nrjKJrt  of  Aunlyges  wliith  he  had  conducted  to  ascertain  the  adulteration  of  flour  and  bread  with  alum, 
Mi.  EcU  bUtes  that  owing  to  the  energetic  manner  in  which  tho  health  committee  had  earried  out  the 
Ailultcration  Act,  and  particulaily  through  having  caused  these  investigations  to  be  made,  the  aduliera- 
tiou  of  bread  and  milk  in  Salford  haa  eunk  almost  to  a  minimum. 

Mr«  J.  Gaiter  Bell,  Analyst  for  Cheslnre,  in  his  report  for  the  quarter  ended  81st  Mareh,  states  that 
be  had  examined  178  samples.  Of  these,  OO  were  ftdulteraled,  namely,  20  of  gin,  13  of  whisky,  7  of 
milk,  15  of  cofl'ee,  u  of  s^veet  spirits  of  nitrts  and  3  of  anuatto*  Many  aamples  of  boor  had  been  analy&cd 
dtuing  the  {wiat  six  months,  and  he  had  examined  many  of  them  for  oecculua  indicua,  grains  of  paradises 
fe9ba^o^  Bulphiite  of  iron,  alum,  and  other  noxious  ingredients*  In  some  cases  such  a  lengthy  examiua- 
tioB  could  not  be  made,  because  the  quantity  of  beer  sent  was  too  small  to  permit  of  A  searching 
oiTWtigntion. 

Dr.  Emmerson,  Public  Analyst  for  Leioesterahire,  reports  that  during  the  past  quarter  forty-two 
Mmples  wero  submitted  to  him  under  the  Act,  viz  :  14  of  arrowroot,  varying  very  much  in  quahty,  but 
•U  gcttume  ;  14  of  coffee,  tliree  of  which  were  mixed  with  cliicory ;  14  of  tea  (10  green  and  4  mixed)— 
•Hh  the  exception  of  some  samples,  which  were  faced  to  improve  the  appearance  of  the  teas,  they  were 
all  i^enmue  and  pi;re.  All  teas  being  now  examined  by  the  Custonu'  authurities,  ^uid  as  tampering  with 
the  te%&  does  not  take  place  in  this  country,  it  is  very  roie  now  to  meet  vdih  adulteration.  The  various 
^^tmples  of  food,  A;c.,  which  he  had  analysed  had  steadily  improved  in  purity,  and  he  had  no  doubt  that 
dodical  \isita  of  tho  insi^eotors,  and  the  proceedings  instituted  under  the  Act,  had  proved  a 
m  to  the  public  against  adulteration. 

Mr.  A.  H.  Allan,  Public  Analyst  for  Sheiheld,  in  his  quarterly  report  states  that  he  has  examimd 
looj  specimens  of  compound  tincture  of  camphor,  an  ofliciiil  preparation  which  is  largely  used  by  botli 
IliA  mediool  profession  and  the  public,  tind  which  is  closely  related  to  the  popular  remedy  known  as 
••  pmreijoric,"  Three  of  the  samples  turned  out  to  be  perfectly  Batisfactory  preimrations,  and  with 
reepfct  to  the  fourth  he  found  it  deficient  in  alcohul,  oil  of  anise,  and  benzoic  acid,  but  it  conttdned  a 
fvoper  proportion  of  opitim,  and  he  could  express  no  decided  opinion  as  to  the  proportion  of  camphor. 
Tht  abteitoe  or  omission  of  the  oil  of  iiuisc  and  benzoic  acid  was  in  a  great  measure  a  consetiuencc  of 
tl»  fitfepiintloD  heang  made  with  alcohol  deficient  in  Btrength.  The  value  of  thorn,  ixi  the  proportion 
ttieJ,  is  too  slight  to  be  an  Important  cones iderntion.  Allhough  the  benzole  acid  and  anise  oil  have  a 
OMtaia  medicinal  value  and  are  not  added  to  tho  tincture  without  a  definite  object,  the  chief  remedial 
Agent  Li  the  opium,  which  in  the  sample  in  question  was  present  in  proper  amount.  During  the  past 
•|ttftri«r  he  had  also  had  his  attention  called  to  a  particular  *•  teething  and  fever  powder,"  which  is 
itetod  to  have  produced  very  violent  effects  on  more  than  one  child  to  whom  it  was  administered.  On 
euuuiuatiou  a  sample  proved  to  contain  mercury  and  antimony  in  medicinal  doses.  Although  tlie 
lucauiknis  administrdtion  of  such  a  remedy  might  x>rove  dangerous,  it  appeared  that  there  was  no  power 
of  deialing  with  the  matter  tmder  tlic  Bale  of  Food  and  Drugs  Act,  as  the  powders  were  intended  to 
pTodacc  certain  medicinal  effects,  and  the  inspectors  got  what  they  asked  for,  namely  teething  powders. 
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AxALTSTft  IX  DoBSETaHiBE.— Mr.  Comyns  Leach,  Public  Analyst  for  Dorset,  has  just  been  appointed 
to  llie  itaiii«  office  for  the  borough  of  Weymouth  at  a  salary  of  £10  per  annum,  and  fees,  Mr,  Oeorge, 
Dorohevter,  was  originally  an  applicant  for  the  office,  but  withdrew  his  applicatiou.  Mr.  Jonofl, 
w  Bdet^,  Mr.  H,  L,  Hobba,  Mr.  A.  R.  Wdaon,  Mr.  C.  E.  Cn«jjcU,  and  Mr.  A.  Angel  also  apphed— aU, 
tlia  otoeptiou  of  Mr.  Bricrly,  offering  tlieir  services  at  ten  guim  as  per  oimum,  a  fee  of  10s.  Od.  for 
food  atuklyses,  and  a  fee  of  a  guinea  for  water  analyses.  Mr.  Brierley  asked  140  per  annum.  Dorchewter 
latoa^  has  not  yvt  made  its  appointment,  and  in  (Several  other  boroughs  in  Dorset  the  matter  is  yet  la 
sbcyaace. 


A>  iwo.ENT  ^LvK  FotND  GitiLTY, — TJiv  O roci'i' voyoTtn  that  Mr.  Frederick  Guori 
Innoceut  was  found  guilty,  and  fined  10a.  for  selling  adulterated  coffee.     Wo  suppose 
it  mosi  be  correct  ^iixce  tbo  trade  journal  aimoimces  it. 
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LAW    REPOETS. 

TuiciuBB  OF  Cahfbor. — Bobert  Bennett,  obemlst,  King-street,  Sheffield,  wu  snmmoned  under 
7tb  Beetion  of  the  Sale  of  Food  of  Drags  Act,  1875,  for  selling  a  eotnponnd  artide  or  drag  not  eompoeed 
of  the  ingredients  in  accordsnce  with  the  demands  of  the  pnrclmser.   The  Town  Clerk  (Mr.  J.  Yeooums}^ 
appeared  to  prosecnte.     Inspector  Brammer,  in  Febmary  last,  purchased  from  the  defendant  dghlfl 
ounces  of  compooud  tincture  of  camphor,  for  which  he  paid  Is.  $d.    He  afterwards  submitted  a  portton^^ 
of  It  to  Mr.  A.  H.  Allen,  the  Borough  Analyst.    Mr.  Allen's  report  was  to  the  effect  that  his  oaalyais 
showed  that  the  compound  contained  84  per  cent,  of  nicohol,  instead  of  48  per  cent.    It  also  contained  a 
mero  trace  of  benzoic  acid,  and  only  a  trace  of  oil  of  aniseed.    Dr.  Hime,  Medical  Offioer  of  Health,  said 
that  the  abnonce  of  the  proper  proportion  of  ingredients  woold  prevent  the  article  from  having  the  effect  j 
it  should  have.     Mr.  Bennett  said  he  was  prepared  to  swear  that  the   whole  of  the  ingredients  m 
rei^tiired  by  the  Pharmacopaeia  were  in  the  oompotind  in  ^eir  proper  proportions,  with  the  exception 
of  the  spirit.    The  farriers  required  a  weaker  sort  of  spirit,  and  by  nustake  that  spirit  had  been  got  hold 
of.     He  hod  been  in  business  all  his  lifet  and  this  was  the  first  time  he  had  infringed  the  Act.    A 
of  £5  and  conts  was  imposed. 

Adultzbated  CopreK.— At  the  Derby  Borough  Foliee-oonrt,  lately,  Mr.  Frederick  George  Iuu< 
was  summoned  ou  the  complaint  of  Mr.  Clarke,  inspector  nnder  the  Act,  for  sdling  to  him  a  quarter' 
of  a  pound  t<f  what  purported  to  be  coffee,  but  which  was  not  of  the  nature  and  substance  of  ooffee. 
Mr.  Clarke  went  to  the  defendant's  grocery  and  provision  shop  in  Depot  Street,  and  purcba^^ed  ai 
quarter  of  a  pound  of  coffee  for  4d.  He  then  told  the  defendant  that  he  was  the  inspector  under  tluJ 
Food  and  Drugs  Act  for  this  borough,  and  had  bought  the  coffee  for  examination  by  the  Public  AsalystJ 
Defendant  said — "All  right;  I  know  my  coffee  is  all  right.  I  buy  it  all  right.**  Witness  divided  tliM 
coffee  into  three  parts,  which  he  sealed,  and  handed  one  part  to  the  defendant,  kept  one  himself  (whicln 
he  now  pri>Jnced),  and  lianded  the  third  to  Dr.  Ooode,  the  Public  Analyst.  On  March  2Sth  he  received  a] 
certifloate  from  Dr.  Qoode,  which  stated  that  the  coffee  was  mixed  with  50  per  cent,  of  chieoryJ 
Defendant  said  he  was  not  at  home  often,  and  the  shop  was  left  almost  entirely  to  his  wife.  ThJ 
Ohairman  :  But  you  are  responsible,  and  you  served  the  officer  with  the  coffee — at  least,  with  coffee  an4| 
chicory,  when  he  asked  for  coffee.  The  bench  fined  the  defendant  10s.  and  costs,  including  the  Analysts 
fee  of  £1  Is.  They  also  expressed  thehr  aatiefaction  that  these  cases  of  adulteration  were  being  takem 
upt  as  poor  people  were  those  who  suffered  most  by  them.  ] 

ADULTXBi.T£i>  Chocolaxe  .  —  At  the  Teignmouth  Polioe-oourt,  J.  W.  Bowton,  grocer,  of  NewtouJ 
Abbot  and  Shaldou.  appeared  in  answer  to  an  adjourned  summons,  lu  which  ho  was  charged  by  SaptJ 
Moore  with  having  sold  an  article  of  food  represented  to  be  chocolate,  but  which  was  not  of  the  natuiJ 
and  subttumoo  of  chocolate,  being  adidterated  with  a  mixture  of  coffee,  aiTowroot,  aud  sugar.  SaptJ 
Moore  stated  that  he  went  to  the  defendant's  shop  at  Shaldou,  and  aaked  the  assistant  if  he  had  ann 
cocoa  except  tliat  in  packages.  The  assistant  said  he  had  not,  and  witness  then  asked  if  he  had  ao^ 
ohooolato.  The  assistant  replied  that  he  had,  ami  witness  asked  to  see  it.  The  assistant  then  toold 
some  out  of  a  tin  canister  on  the  counter,  labelled  '♦  Chocolate,"  and  showed  it  to  him.  WitnesJ 
Aflked  if  it  was  pure  chocolate,  aud  the  rvs»iataut  said  it  was,  and  that  they  sold  a  good  deal  of  itJ 
Wittiesa  then  aaked  for  six  oimcca,  which  the  assistant  weighed  up.  It  was  first  put  up  in  one  jiarcel  J 
but  altt^rwardti,  at  Avitaeaa's  retjuest,  it  was  made  up  into  three  parcels  of  two  ounces  eacli,  one  of  wliicd 
he  hiuided  back  to  the  assistant,  and  another  he  kept,  wliilst  the  third,  fastened  and  sealed,  he  sent  tfl 
Dr.  Blyth»  Barnstaple,  the  County  Analyst.  A  few  days  afterwards  he  received  Dr.  Blyth'a  certiflcatc  (J 
the  analysis,  as  follows  :^'*  I  am  of  opinion  that  the  sample  is  a  sample  of  adulterated  cocoa.  Th^ 
sample  is  not  chocolate  at  all,  and  should  not  be  sold  as  such.  It  is  a  mixture  of  oocoa,  arrowroot  autj 
sugar.  The  per-ceutage  of  cocoa  does  not  exoeed  4fi'0  per  cent.'*  Snpt.  Moore  said  he  paid  2^d.  for  thJ 
packets,  and  he  proceeded  to  Htate  that  tiinoe  the  last  hearing  he  liad  again  written  to  Dr.  Blyth,  oq  t)iJ 
«'t!*ject  of  ehocoUite,  and  he  (Dr.  Blyth)  had  replied  as  follows  ;— '*  I  am  not  aware  of  the  existenoe  ol 
niy  substance  hi  commerce  sold  under  the  name  of  '  chocolate  powder.'  Chocolate  itself  is  a  paitlcJ 
which  is  manufactured  by  grinding  cocoa  nibs  in  a  mill,  the  rollertJ  of  which  are  heated  by  steam  Im 
soften  the  cocoa  butter.  The  paste  is  afterwards  mixed  with  refined  HUgar  aud  n  few  flavouring  mattiiirsJ 
Budi  as  vanilla,  almonds,  cinnamon,  doves,  &c.  No  arrowroot  is  used.  On  the  other  hiuid,  ooooa  im 
either  sold  in  the  form  of  nibs,  which  is  simply  the  roasted  seed  deprived  of  its  covering,  or  as  flakd 
cocoa,  whicli  is  the  seeds  ground  in  a  particular  way.  Lastly,  the  various  mixed  cocoas  of  commerofl 
are  incorporated  with  sugar,  arrowroot,  tltc,  aud  sold  under  various  names,  snob  as  Soluble  CoooJ 
Homoeopathic  Cocoa,  £pps's  Cocoa.  Ae*    Such  aro  now  almost  invariably  sold  iu  pocketSi  statin^f  on  J 
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libel  ihM  the  urtlole  is  a  mixture.  If  it  person  asks  for  oliooolato,  he  ezpeotB  to  got  the  paate  as  aboro 
iMCiilwd,  with  certainly  no  admixture  of  arrowroot;  if  be  asks  for  cocoa,  then  ooooa  pure  and  Bimple 
mist  be  given,  onlesa  it  is  definitely  stated  by  label  or  otherwise  that  the  article  is  mixed,"  Defendant 
Into  produced  a  large  tin  oaniater,  labelled  *'  Taylor  Brothers*  Chocolate  Powder/'  and  Supt.  Moore 
•dacdttod  that  he  wae  supplied  from  the  tin,  or  one  of  that  kind.  He  added  that  he  was  not  aware  there 
wu  any  diffej'eDee  between  chocolate  and  chocolate  powder.  He  asked  for  choooktc  and  he  beliered  he 
had  g«7t  what  he  aaked  for.  In  cross-examination  Snpt.  Moore  said  he  did  not  know  there  was  such  an 
■itkJo  as  Ghooolate  Menier,  bat  he  Irnd  heard  of  chocolate  creams.  He  was  positive  that  when  the 
tl  took  out  some  of  the  contents  of  the  tin  he  did  not  my  it  wan  chocolate  powder.  The 
aaked  the  witness  if  he  expected  to  get  Uiv  lo  ticlu  he  asked  for  in  i>owder  or  in  substance* 
Sopt  Moore  replied  that  he  did  uot  know  in  which  form  he  should  receive  it.  Defendant  thereupon 
took  the  objection  tlmt  the  article  had  not  been  sold  •'  to  the  prejudice  "  of  Supt.  Moore,  because  he  did 
not  kijow  what  he  wanted  to  buy.  Supt.  Moore  admitted  that  he  did  not  know  there  was  such  n  tiling 
•i  chocolate  powder.  Defendant  said  there  was  no  such  thing  as  pure  chocolate ;  it  wbb  a  manufactured 
•rtiele.  Some  was  sold  at  6)d.  per  lb.  to  meet  the  wants  of  the  poorer  olaases,  whilst  Chocolate  Menier 
•od  dbocolate  cake,  being  of  a  superior  quality,  were  sold  at  Is.  3d.  per  lb.  John  Peake,  manager  of 
it*i  branch  shop  at  Shaldon,  said  wheu  Supt.  Moore  asked  him  for  chocolate  ho  repUed  that  he 
ehoocdate  powder.  He  then  showed  Supt.  Moore  part  of  the  contents  of  the  tin  produced,  told  him 
chocolate  powder,  and  called  his  attention  to  the  label  on  the  tin  to  that  effect.  Defendant 
ad  a  laatter  of  fact  in  the  grocery  trade  there  were  many  soiis  of  chocolate.  It  did  not  grow,  like 
but  was  an  admixtiu-e :  there  waa  no  standard  for  chocolate,  and  ne\&  had  been.  In  Nuttall*^ 
chocolate  wab  defined  as  **  an  alimentary  paste  or  cake,  composed  of  the  kemelB  of 
I,  Touted,  groimdt  and  mixed  with  other  ingredients  ; "  and  in  Boyle's  '*  Manual  of  Materia  Medioft' 
WM  stated,  *'  Chocohite  is  an  artificial  compound,  prepared  with  cocoa,  augar,  starch,  yanitla, 
IDiiaoii,  ice***  Since  the  last  hearing  he  had  written  to  two  of  the  principal  houses  in  the  ooontry  on 
^  subJMt.  Mtsisrs.  Cadbur}^  Brothers,  cocoa  and  chocolate  manufacturere,  of  Birmingham,  wrote, 
**TbiB  word  chocolate  implies  a  mixture  of  cocoa  with  other  ingredients,  and  is  understood  as  such  when 
ik  ftkimn  the  Customs,  whereas  the  genuine  article  always  passes  through  the  Customs  as  '  cocoa.'  We, 
Uutftfore,  ncTcr  call  anything  cocoa  unless  it  is  a  perfectly  genuine  article."  Messrs.  Taylor  Brothers, 
Cdcoa  aod  chocokte  manufootuiera,  of  London,  %TOte,  '*In  selling  chocolate  it  is  not  necessary  to 
4odarc  or  af&x  a  label ;  the  word  '  chocolate '  itself,  meaning  an  admixture,  is  sufficient."  Being  an 
ttadtPaxt  of  a  manofactored  article,  there  could,  defendant  maintained,  be  no  adulteration ;  and  tht^ 
ai  Hui  article  asked  for  wa^  u  guide  as  to  the  quality  required.  The  chaimum  said  it  was  a  very 
point  for  the  bench  to  decide  upon.  It  wab  stated  that  chocolate  was  asked  for,  and  that  the 
iupplied  was  sold  as  chocohite,  whereas  the  County  Analyst  said  it  was  simply  not  chocolate  at  all. 
Diffiadasit  remarked  that  Dr.  Blyth  had  made  a  standard  for  himself.  The  chairman  went  on  to  sa*y 
tfial,  ai  Iheore  waa  no  such  thing  as  chocolate,  it  was  immaterial  whether  the  superintendent  was  supplied 
irilii  eboeolate  or  chocolate  powder ;  and  as  there  w^s  such  difficulty  in  laying  down  what  chocolate 
stnally  waa,  the  l;ench  had  no  other  course  to  pursue  than  to  dismiss  the  sumiuons.  It  was  not  proved 
19  Uiem — in  fact  it  was  prored  to  the  contrary— that  there  was  any  such  thing  as  real  chocolate, 
yihvQgh  it  WHS  included  in  the  list  of  articles  of  food  for  Supt,  Moore  to  examine  to  find  if  they  were 
Defendant  said  if  the  bench  had  decided  the  case  againit  him  he  should  have  carried  it 
ooort,  as  the  matter  was  an  important  one  to  tbe  grocery  trade.  The  chairman  admitted 
it  raided  a  very  important  point,  and  said  he  did  not  think  they  could  have  settled  it  lu  any  other 
vsy  than  they  had. 

ALxrif  IX  Bfiiuj). — Thomas  Smitli^  baker  and  flour  dealer,  Pen(ll«^t*)n,  appeared  at  tli?  rulioe-court, 
hiittflwer  to  a  summons  which  charged  him  with  having  sold  adulterated  bread.  Mr.  Walker,  assistant 
to  the  Town  Clerk,  prosecuted,  and  ifr.  Bennet  defended.  Mr.  C.  Thompatone,  the  inspector  under  the 
Act,  stated  lliat  he  visited  the  defeiidiint*8  shop  on  the  25th  March  and  bouglit  samples  of  bread  and 
fl^nr.  'While  making  the  purchuice  the  defendant  came  in  and  began  to  speak  about  dualiug  with  a 
rfspeotable  firm  for  flour,  and  remarked  to  witness  that  "  if  anything  there  would  be  something  in  the 
Anitriwr?  fiotir."  Mr.  J.  C.  Bell,  the  Borough  Analyst,  said  he  hnd  made  analyses  of  the  bread  and 
floor  mbmitted  to  him  by  the  last  witness.  He  fotmd  the  bread  to  contain  alum  to  the  amount  of  10 
inifla  to  the  four- pound  loaf.  The  flour  he  found  to  be  perfectly  pure.  In  answer  to  Mr.  Bennet,  the 
wid  he  was  not  aware  that  it  was  easier  to  knead  the  dough  when  alum  was  mixed  with  the 
Wh«a  the  flour  had  become  bad  alum  made  it  work  up  easier.  Mr.  Bennet,  on  behalf  of  his 
I,  pleadtd  that  though  it  was  true  the  bread  was  brikcd  on  the  defendant's  premises,  Mr.  Smith 
Offer  otiind  the  bakehonsct  aud  did^ot  see  the  workmen.    He  could  uuV^  \\i^v«\Qte)\^N%  v;QitDiS3a^^j^ 


■tick 


lii^hcr 


08 


THE  ANALYST. 


Uie  oSenco  for  Mb  own  benefit.  It  was  certiunljr  eAsisr  io  work  np  flour,  and  there  was  no  doubt  the 
men  m  the  bakohoiiBe  had  put  nlnm  in  the  flour  to  save  them  trouble.  He  thought  the  nugicUmltf 
would  camo  lu  the  couoloBiou  that  though  the  defendant  was  UaUe  to  a  &ne  the  defendant's  wiB  noi  a 
had  case.  Mr.  Bennet  oalled  two  of  the  defendant's  employes  to  prove  that  the  defendant  waa  not  ia 
the  habit  of  visiting  Ins  bakehouse.  Mr.  Makinson  said  in  Ma  opinion  that  was  a  bad  eaae.  A  good 
deal  of  alum  had  evidently  been  put  iu  the  dour.  The  defendant  would  pay  a  fine  of  £lu  and  ooata. 
It  was  stated  to  the  magistrate  shortly  afterwards  that  the  defendant  refused  to  pay  the  tine.  Tl 
defendant  came  before  the  coort  and  gave  as  a  reason  for  not  paying  the  fine  that  he  wanted  io  aak 
Analyst  a  (luestion  and  had  not  bc^n  allowed*  Mr.  Makinson  informed  the  defendant  that  when  ho  hi 
counsel  to  defend  him  he  (the  defendant)  could  noi  address  the  Court  and  ask  questionB  as  well.  Th 
defendant  said  he  had  only  seen  Mr.  Bennet  that  morning.  Mr.  Makinson  said  he  should  have  done 
earlier  ;  that  was  his  awn  fault.  He  made  an  order  for  distraint  upon  the  defendant's  goods  in  payment 
of  the  fine  should  he  atill  refuse,  and  in  default  of  having  goods  to  distrain  upon  the  defendant  wonl 
have  fourteen  days'  imprlBomnent.    The  defendant  said  he  would  pay  the  fine. 


NOTES  OF  THE  MONTH. 
A  very  iiiteresdng  case  to  AnalystB  has  taken  place  since  our  lai>t.  A  brewer  iu 
DomuDgton  lias  been  obai'ged  wltli  adding  sugar  to  his  malt  wort  without  poesessmg  a 
licence  to  do  so.  It  is  always  im satisfactory  to  disuuss  a  ease  of  disputed  analysifi  ou 
fclie  onlinary  printed  reports  whicb  are  bt-ldom  pL>rfcctly  accui-ate,  but  tlie  following  is 
an  abstract  of  the  proceedings  as  detailed  in  tlie  newspaper  before  us.  It  seems  that 
tlie  officer.-^  entered  the  premises  on  the  26th  November  last,  and  found  a  brewiugj 
oommeuced  before  tlio  specified  time.  They  accordingly  took  samples  of  the  woriJ 
and  bcnt  the  same  to  Somerset  House,  w^here  the  analysis  was  commenced  by  a  MrJ 
Burge,  one  of  the  assistants,  early  on  the  27th.  The  grains  having  been  gauged  bjn 
the  oftict  r,  were  found  to  correspond  with  the  quantity  of  malt  entered  as  used,  and  nm 
sugar  was  found  upon  the  premises,  so  that  the  whole  case  hinged  upon  Mr*  Burgea 
antilysis.  He  found  the  density  to  be  1092,  and  12*72  per  cent,  of  "  sugar  natural  Ui 
malt "  ivith  8*43  of  cane  sugar.  The  report  does  not  state  the  process  employed,  bui 
it  appears,  from  subsequeut  indications,  to  have  been  the  usual  determinatiou  of  glucosd 
by  •♦FcJiling,"  aud  then  another  determinatiou,  after  inversion,  cdculating  the  excesJ 
of  copper  used  to  cane  sugar.  The  evidence  of  ^Ir.  Biurge  was  supported  by  Mossk'sJ 
Bannister  and  Harkness^  who  had  no  doubt  (fiom  examining  his  results)  as  to  thj 
presence  of  cane  sugar  in  tJie  sample,  imd  they  fxirtlier  stated  that,  owing  to  the  rapia 
conversion  of  ctuie  sugar  into  glucose,  and  glucose  into  alcohol,  sucli  an  analysis  would| 
be  perfectly  useless  luiless  commenced  witliiii  two  or  three  days.  They  also  assertool 
that,  in  fact,  lliis  veiy  sample  iu  dispute  had  lost  all  its  sugtu*  on  the  5th  DecemberJ 
and  this  is  no  doubt  an  important  factor  in  the  case.  On  the  other  side  Mr.  HohneJ 
was  called,  who  received  the  duplicate  from  the  brewer  on  March  Srd,  1870.  It  then  Laa 
a  specific  gravity  of  lOBB,  which  he  stated,  "was  a  difference  as  against  1092  nofl 
worth  sp  aking  of,  and  my  sample  was  as  fresh  as  if  just  taken."  He  did  not  End  fl 
particL'  of  cane  sugar  iu  it,  although  the  analysis  of  the  chemists  for  the  prosecutiiMH 
was  practically  liis  own,  "  The  majoi"ity  of  modern  chemists  think  that  there  is  nd 
glucuse  in  mult,  but  maltose,  the  hitter  making  half  as  much  again  as  what  was  called 
glucose.  The  malt  wort  calculated  in  this  way  would  show  no  cane  sugar."  In  ■ 
subso(|uent  lettci"  to  a  coutemx)orary,  ^Ir,  Hehner  fui'ther  explains  Ms  views,  whichj 
omitting  some  rather  sti'ong  language  (always  imdesiiabie  in  a  bcientific  discusi^ioii)  are] 
a^  foUowB  t  ] 
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**  IFpom  the  oompositioa  of  genuiuc  malt  ^e  case  depeudaU  Now  ii  uuiwbtT  of  jnaira  rvgo  it  wiia 
jviiiitrfl  oat  l»y  Coutineutal  chemists,  and  more  recently  was  conclusively  proved  by  English  invcstigatorii, 
that  omit  and  malt  wort  does  uot^  as  vm  fonuerly  bclicrvcd,  contain  a  modiiicAtion  of  engar  called 
glacOMC,  but  on  altogether  different  substanee,  nmltose.  Numbers  of  modern  chemista  have  placed  thia 
Uct  liey^^d  diispnte.  It  should  have  been  the  plain  dutii^  of  the  Ei^ci^e  c^hemists,  cither  to  alter  their 
eqilodod  xiotious  as  to  tlio  comp^tBition  of  molt,  or  they  should  have  at  onee  and  pubUcly  disproved  their 
Cfp^Miesstft'  statements.    A  middle  way  seems  to  me  to  be  impoBsihle. 

**  Bat,  marvellons  to  state,  in  the  ease  against  Mr.  Kidd  they  actnally  ignore  altogetlicr  the  modem 
feftmi«h<«  &!»  to  the  snbatonce  called  maltose,  upon  wliich  the  >vhole  eu&e  turned  ;  they  did  not  deny  its 
fsblaice ;  tiicy  did  nut  disprove  it ;  they  merely  Bhat  their  eyea  and  ears,  and  declared  virtually  that 
Uifj  diil  xu>t  want  to  know  anything  nbout  it, 

*^  If  theTM  had  really  l)een  can©  Bu^iir  in  the  malt  wort  it  would  have  been  a  comparatively  easy 
iHrticT  *o  KOt  it  out  of  it  again  in  the  crystalHaed  state,  fit  to  be  produced  as  incontrovertible  evidence  in 
tovit.  Thej*  contend  that  it  ia  iraposaible  to  got  the  cane  sugar  out  o(  the  litjuor  ;  but  tlie  thing  bus 
h»rg%  done,  and  I  mysolf  nm  ready  to  do  it/* 

We  have  thus  Bhortly  phtoetl  before  our  readers  the  germs  of  **  a  very  pretty  quaiTel 
Mil  ntniiiltj/  fliiil  would,  before  imikin^  remarks  ourselvei*»  cnll  attention  to  the  import- 
JIIUM>  of  the  subject,  and  ask  for  any  commumcatioii  our  friends  may  be  idensod  to  send 
fimortim,  so  that  so  importimt  a  matter  may  be  thoroughly  ventilated.  No  doubt  the 
Kxcise  diemists  liare  many  lu-actical  rcHultvS  on  tlie  point,  for  wliich  yra  Bhouhl  be  glad 
to  find  space,  if  they  think  fit  to  send  thorn ;  nnd  Mi*.  Hehner  will  iilso  doubtless  bo 
tble  to  ^ive  some  experiments  in  support  of  his  views. 


While  looking  over  the  Jireiver.<i'  GuardianyV^hkh,  of  coiu'se,  has  somt'thing  to  say 
the  above  case,  we  were  strnek  with  the  idea,  that  it  is  very  amusing  to  notice  how 
llw  trade  jotirnals,  wh^»  deUght  in  applaudmg  Somerset  House  when  it  goes  against  an 
UuUyBt,  can»  at  the  HJiuie  time,  write  agaiust  thoae  they  flatter,  when  they  in  turn 
tc  agaiust  a  trader.  Verily  popidarity  with  all  is  difficult  of  attainment  1  Perhaps 
is  tuideiiirable.  

AjfTopoa  of  the  mention  of  the  proposed  Adulteration  Act  for  America  at  the  last 
tiMotijig  of  the  Society,  we  may  state  that  on  Februiu^y  27th  last,  a  bill  to  prohibit  the 
dQation  of  milk  was  introduced  into  the  United  States  Lej^'islaturc.  The  Act  not  only 
{iroposes  to  punish  dilution,  but  pronoimces  **  all  millk  obtained  &om  animals  fed  ou 
any  aubstance  in  a  state  of  putrefaction  or  fennentation  to  be  impure  and  imwhole- 
milk  within  the  meaning  of  the  Act."     The  difficulty  will  be  to  obtain  evidence  of 

feeding*  otherwise  the  idea  is  a  very  good  sanitary  precaution. 


We  have  befoi*e  had  occasion  to  point  out  the  lamentable  mamier  in  which  the 
iocLxnal  of  a  great  corporation  like  the  Pharmaceutical  Bociety  is  occasionally  made  tlie 

!».;  of  venting  personal  sploeu,  and  ignoring  the  claims  of  those  privately  chstasteftd 
v^.  cT-itain  parties.  This  occurred  noticably  in  connection  with  tlie  organization  scheme, 
and  now  again  it  crops  up  in  a  most  unpati'iotic,  unjust  manner,  on  the  question  of 
Imticr  analysis.     When  Messrs.  Angell  and  Hehner  published  their  book  on  butter  it 

net  by  the  editor  of  the  PharffHweiitieal  Jourrml  with  a  most  cutting  review,  in 

'A  misprints  were  tidion  advantage  of  to  detract  from  its  value,  and  the  nselessness 
uf  the  pMNsess  and  absm-dity  of  the  conclusions  broadly  hinted  at  Since  then  the 
ive  researches  of  Dupr^,  Muter,  Jones  and  others,  which  have  culminated  in 
king  and  reducing  to  exactness  the  butter  process  au  now  universally  employed  in 
Eogliuid,  have  been  invariably  passed  over  in  complete  silence  by  this  jommoi,  ^^ik»V 
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professes  to  keep  au  cuurani  \sitli  chemical  science.  But  the  moment  a  foreign  chei 
happens  to  plagiarize  the  process,  and  write  a  paper,  giving  in  his  own  name  what 
practically  the  English  method  of  butter  analysis,  as  perfected  by  the  members  of  oi 
Society  and  pubhshed  in  The  Analyst,  forthwith  the  Phaiitiac&uttcal  Journal  wakes 
to  the  fact,  and  the  full  English  process  of  butter  analysis  appears — ^not  in  the 
of  its  originators  and  improvers,  but  in  that  of  a  Mr*  H.  Hager,  whose  name  was  ne\ 
heard  of  before  in  connection  with  butter  analysis.  Perish  the  thought  of  recoj 
home  researches  ;  never  mind  what  occurs  at  our  very  doors,  so  long  as  we  can  bring 
a  foreigner  to  take  the  credit  in  the  minds  of  the  members  of  the  Pharmaoentic 
Society,  Surely  the  readers  of  the  Pharmaceutical  Journal  must  have  known  all  thai 
is  in  Mr.  Hager's  paper  long  ago,  or  else  they  are  sadly  behind  the  times. 


Mr.  A.  Angell  has  been  appointed  Public  Analyst  for  Newport*  Isle  of  Wight; 
also  for  the  Borough  of  Guildford. 

Mr.  E.  H.  Moore  has  been  appointed  Pubhc  Analyst  for  Chichester. 
Mr.  T.  H.  Walker  has  been  lippointed  PubUc  Analyst  for  CarHsle. 
Mr*  J,  Bayues  has  been  appointed  Public  Analyst  for  Grimsby. 


ON  THE  WORK  DONE  BY  PUBLIC  ANALYSTS  UNDER  THE  SALE  01 

FOOD  AND  DRUGS  ACT  DURING   1878. 
A  fbimtsr's  error  occurs  in  the  second  parage ^pb  of  the  paper  on  thiB  irabject,  publi^h^  on  page  67 
our  loit  number*     The  pcroentttgo  of  ftdaltoratioii  during  the  hut  few  years  should  bo  as  follows: — 
During  the  time  of  the  Lancet  Commiasion     ,,         . .  65*0 


1872 

• 

26-0 

1875—^ 

18-1 

1877 

17-7 

1878 

ir»-58 

THE 

SANITARY 

FLUID, 

This  is  the  disinfeotant  which  was  adopted  by  the  anthoritiefl  at  Woolwich  for  use  during  the  reoorei^- 
of  the  bodies  from  the  ^Teck  of  the  Princess  Alice,  and  the  mere  fjict  thai  its  use  under  stich  trying 
oonditioDB  proYed  satisfactory  »&ys  something  in  its  favour.  In  chemical  composition  it  is  eesentialiy  a 
solution  of  an  aUialine  hypochlorite,  with  slight  excess  of  alkali.  Hence  the  Uberafcion  of  chorine  ia_ 
slow  and  fuiily  constant  for  some  time.  Two  experiments  on  samples  of  urine  gave  satisfactory  result 
as  putrefaction  was  retarded  for  scTeral  days  longer  than  in  similar  samples  treated  with  oarbolie 
solution.  ^^^—^p^,^^^^^^^^^^^™^^^^^^^^^^^^,^-^ 

RECENT    CHEMIC.VL    PATENTS. 
The  following  specifications  Lave  been  publiahed  <Iiu*mg  the  past  mouth,  and  eau 
obtaineil  from  the  Great  Seal  Oflioe,  CarBitor  Street,  Chancery  Lane,  London. 

Nanto  cif  Patontee,  Titlo  of  P»tent. 


1878. 
No. 
9163 
3253 

3282 
3816 
3341 
3380 

:t489 
.>&1H 
H7UI 
3783 
5010 


J.  Schwartz    .,        Manufacture  of  Sugar 

A-  P.  Priofi     . ,         . .         . .         . ,  Trcjitment  of  Saccharine  Snbetancei  . . 

A.  A.  (JroU Manufacture  of  Sulphate  of  Alumina  . . 

U.  W.  Siemens  Apparatus  for  Eleetric  Lighting 

1,  P,  Hickman  , ,         . ,         . ,  Manufacture  of  Ammonia  . ,         « «         . .         <  * 

R.  W.  Papineau         Employing    Biaulphide    of    Carbon,  for    recovering 

various  Buhstauces 

. .  Preparing  and  Djeing  FabrioB  . . 

, ,  Electrical  Apparatus  for  Igniting  Gas 

J.  MftcU*ttr ,  Apparatus  for  obtaining  Sulphurous  Acid 

H.  tiftaketi Manufacture  of  Alkali 

H.  J.  Haddan . .         , .  . .  Treating  Oree  oontiiiiiing  Silvi-r  und  Copper  . . 


J.  Wraith  and  G.  A.  Oowhb 
A.  R.  Moliaon 


BOOKS,    &c.,    KECEIVED. 
The  Chemist  and  Druggist ;   The  Brewers*  Quardian  ;   The  Britiah  Medical  Journal ;   The  M 
Pteaa  ;    The   Pharmaceutical  Journal  j   The  Baaitary  Record  ;   The  Miller  ;   The  Anti-Adultora 
Beiriew ;   Journal  of  Apphed  Soienee  ;   The  Boston  Journal  of   Chemistrj ;   The  Dairymftn ;   ' 
Amedoan  Dairyman  ;  The  Practitioner ;  American  New  Remedies ;    Proceedings  of  the 
CAemiiml  Sooiety;  he  Ihrt^^en ;  The  InTetxtors^  Record ;  Electric  Lightiog.  by  B.  P.  8pio0. 
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JUNE,    1879. 


SOCrETY  OF  PUBLIC  ANALYSTS. 
A  Ges^ral  Meeting  of  this  Society  was  held  ou  the  SOtli  April,  1879,  at  Burlingtoii 
Hou^,  Piccatlilly,  the  President,  Dr.  Muter,  MA.,  F.C.S.,  in  the  chair. 
The  minutes  of  tho  previous  meetiug  w<?re  read  and  couiarmod, 
Mr.  Hehner  was  appointed  Scmtineer  to  open  the  voting  papers,  and  reported  that 
Mr.  J.  Nimmo,  Assistant  to  Mi\  Beruai-d  Dyer,  of  London,  and  Mr.  J.  W.  Tayler, 
Assistant  to  Dr.  Baker  Edwards,  of  Montreal,  Canada,  had  been  elected  &h  AB^ciatee. 
Mr.  Heifich  read  a  paper  by  Mr.  Allen  ''On  the  Analytical  Examination  of 
Tinctures.'* 

Ml-.  Heisch  also  read  a  paper  by  Jlr.  Wigner  '*  On  Milk  Prebcr^-ativcs/* 
And  a  paper  by  Mr.  F.  P.  Perkins  "  On  a  Microscopical  Study  from  tlie  Bottom  of 
A  Claret  Cask." 


The  next  Meeting  of  the  Society  will  be  held  at  Burlington  House,  on  Wednesday, 
June  4th,  at  half- past  seven  o'clock,  'VN'heu  the  foUoAving  amongst  other  paperts  will  be 

fed  t  '*  On  the  Analysis  of  Spiritus  jEtlieris  Nitrosi,"  by  Dr,  Dupre,  F.R.S. ;  *'  On  the 
alysis  of  Flour  and  Bread,**  by  J.  Carter  Bell,  F.C.S. 
Devonshii*o  Cream,"  by  A.  Wynter  Blyth,  M.R.C.S. 


^'  On  the  Composition  of 


NOTES  ON  THE  ANALYTICAL  EXAMINATION   OF  TINCTURES. 

Bv  Alfbed  H.  Ai-LBN,  F»C*8, 

Hi'od  before  tfie  Society  o/  Public  AiialyiU^  vn  30th  Apiilj  1870. 

I  luvB  had  occasion  lately  to  malie  some  experiments  on  the  **  Tinctures  "  of  the  Bntinh 

Pbarmftcopopirt,  and  aa  some  of  my  experiences  are  of  a  rather  novel  character  they 

appear  worth  reeording. 

1  may  premise  that  the  so-called  '' tinctiu*eB"  or  •*  spirits  "  of  pharmacy,  are  of 
two  distinct  alcohoHc  strengths.  **  Rectified  Spirit,  B.P/'  (np.  gr.  "BSS  —  8^  per  cent. 
by  weight  of  absolute  alcohol  -  156^  per  cent,  of  proof  spiiit),  is  directed  to  be 
employed  in  the  preparation  of  the  tinctures  and  spirits  of  chlorofonn,  ether,  aconite, 
ferrio  chloride,  fenic  acetate,  iodine,  myrrh,  nux  vomica,  camphor,  ginger,  Ac.  On 
the  other  hand,  *'  Proof  Spirit,  B.P.*'  (sp.  gr.  -920  -  -IQ  per  cent,  by  weight  of 
absolute  alcohol),  is  directed  to  be  used  in  making  the  tinctures  of  orange-peel, 
IfellaJoima,  canthoiides,  catechu,  digitalis,  ergot,  opium,  rhubai'b,  squills,  &c. 

lu  many  instances,  the  alcohol  is  the  chief  clement  of  cost  in  the  prepiu^atiou  of 
fciuctures,  and  thei*e  hj  couseipiently  a  strong  inducement  to  economise  it  as  much  as 
possible.  Hence,  it  is  not  unusual  to  find  pjtjof  spirit  Bubstituted  for  rectified  spirit, 
and  tt  mixtiu'c  of  eipal  meabm'cs  of  rectitied  spirit  and  water  for  proof  spirit.  Of 
couriie,  ttkohol  so  deficient  in  strength  is  apt  not  to  dissolve  the  active  constitncnta  of 
IIm  ctrags  employed. 


I 
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On  tbe  other  hand^  some  of  the  leading  firms  prepare  their  tinctures  with  alcohol 
of  60^  O.P.,  and  yet  use  it  in  the  same  proportion  aa  if  it  were  merely  65**  O.P.,  m 
required  by  the  Pharmacopoeia. 

In  many  of  the  official  tincttires,  the  determination  of  the  alcohol  presents  no 
difficulty.  Here  distillation  will  suffice  to  separate  it  in  a  state  of  approximate  purity 
torn  the  tinctures  of  aconite,  arnica,  belladonna,  calumba,  capsicum,  catechu,  jalap, 
nux  vomica,  opium,  quinia,  ^^c. ;  and  the  same  is  tme  of  the  tinctures  of  iodine,  ferric 
acetate,  tic,  if  they  be  first  rendered  distinctly  alkaline  with  caustic  soda*  On  the 
other  hand,  the  tinctures  of  benzoin,  myrrh,  ginger,  camphor,  rhubarb,  &c.,  give  a 
distillate  contaminated  with  essential  oils  or  similar  volatile  matters  in  quantity 
sufficient  to  affect,  more  or  less  seriously,  the  determination  of  alcohol  by  the  density. 
The  same  is  tnie  of  the  '*  aromatic  spirit  of  ammonia/*  and  tinctures  prepared  with 
it,  with  the  additional  objection  that  the  distillate  will  contain  ammonia,  unless  the  ■ 
alkaline  reaction  of  the  spirit  be  previously  carefully  neutralized  by  hydiochlorio  acid. 

J£  any  of  tlie  tinctui^es  to  which  the  distillation  process  is  not  diiectly  ax)phcable 
be  diluted  considerably  with  water,  the  essential  oil  is  precipitated  more  or  less 
completely,  but  usually  in  so  fine  a  state  of  division  that  filtration  is  completely  useless. 
I  find,  however,  that  this  difficulty  may  be  got  over  very  simply  by  operating  in  the 
following  manner  : — 50  c.c.  of  tlie  sample  are  taken  and  diluted  with  water  to  about 
850  c.c.  This  causes  the  precipitation  of  the  greater  part  of  the  essential  oil  or 
resinous  matter.  A  few  drops  of  a  strong  solution  of  calcium  cliloride  are  nest  added, 
and  this  is  followed  by  some  solution  of  sodium  phosphate,  the  liquid  being  vigorously 
stirred.  The  flocculent  precipitate  of  calcium  phosphate  effectually  entangles  the  finely 
divided  essential  oil  and  clarifies  the  liquid.  The  liquid  is  next  diluted  to  a  definite 
volume,  400  c,c.  being  sufficient  if  the  tincture  wei'e  prepared  with  proof  spirit,  but 
500  is  prefex-able  if  rectified  spirit  should  have  been  originally  employed.  The  solution 
is  then  thoroughly  agitated  and  passed  through  a  dry  filter,  A  known  measm-e  is  then 
carefully  distilled  at  a  low  temperatm*e,  and  the  thstiLlate  made  up  exactly  to  the  volume 
occupied  by  the  liquid  before  distillation.  The  density  of  the  distilled  eprnt  is  then 
taken,  and  the  corresponding  percentage  of  proof  spmt  learnt  by  reference  to  a  table. 
Evidently  the  proportion  of  proof  spirit  in  the  original  tinctm-e  will  be  either  8  or  10 
times  the  amount  foimd  in  the  distillate,  according  to  the  extent  of  tUlution  practised. 

It  IB  convenient  to  state  the  strength  of  the  tincture  in  percentages  of  proof  spirit, 
as  any  deficiency  in  strength  is  then  at  once  apparent)  and  the  extent  of  dilution  is 
readily  calculated. 

With  a  view  of  testing  the  accuracy  of  this  mode  of  assaying  tinctured,  I  have 
made  various  experiments.  The  following  data  indicate  the  extent  to  which  the  prcMseaa 
may  be  reUed  on. 

A  sample  of  tincture  of  myii-h  was  prepared  according  to  the  directions  of 
Pharmacopoeia,  and  on  examination  gave  the  following  results :— - 

&p.  Gravity  =  Proof  Spirit  =  Absolute  Alcohol 

Spirit  used  for  prepormg  tincture 

Tincture , 

Spirit  in  tincture  oalculAted  from  resnltsi 
of  dittilhtlon  ] 


I 


by  volume. 

by  weight. 

8378 

lo6'7 

84-1 

8549 

14C0 

77-3 

130-7 

80'8 

161-0 
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It  wonld  api>ear  from  theBe  results,  that  about  6  per  cent,  less  of  proof  spirit  was 

ol>tained  than  waa  present  iu  the  alcohol  used  in  prepaiing  the  tincture,  aud,  therefore, 

Bfti  the  method  is  iu  error  to  thie  extent.    This  conclusion  iB  not  justified,  for  iu  the 

ftoTe  calculation  it  is  assumed  that  no  increase  in  the  bulk  of  the  spirit  occurs  on 

pftnrating  it  with  myrrh ;  but  the  following  data  show  that  tliis  assumption  Ls  not 

warranted : — 5  grammes  of  myrrh  previously  dried  at  100°  C.  were  added  to  40  c.o,  of 

rectified  q»irit  of  -8280  specific  gravity.     After  standing  48  hours,  the  tincture  was 

filtered,  the  residue  washed  vnik  a  little  spirit,  dried,  and  weighed.    Its  weight  was 

8- 142  grammes,  so  that  1*868  grammes  had  dissolved  in  the  spirit.    The  density  of  the 

tincture  was  found  to  be  -8482,     The  weight  of  alcohol  used  was  '828  x  40  ^  33'120 

grammes,  which,  added  to  the  weight  of  the  dissolved  myiTh,  gives  34*978  as  the  weight 

the  tincture.    This,  divided  by  the  observed  density,  gives  41*4  c.c,  as  the  measure 

the  tincture.     Hence  100  c*c.  would  have  increased  to  108 -5  c.c.     In  another 

periment  the  volume  was  foimd  to  be  103  c.c,  and  in  a  thu'd  expeiiment,  on  double 

ntities,  it  came  to  104*6.     The  mean  of  these  estimations  is  103-7.     Thus  the 

tage  of  alcohol /ownti  in  tincture  of  myrrh  ought  to  be  multiplied  by  1*087  to  get 

e  true  strengtli  of  that  emphtycd  in  its  prepftration.    Applying  this  correction  to  the 

Icohol  found  by  distillation  of  the  tincture  of  inyrrh,  we  obtain  156*8  and  156-6  per  cent. 

proof  spirit,  against  156*7  employed  in  preparing  the  tincture,  a  result  which  leaves 

tiling  to  be  desired. 

A  very  striking  example  of  expansion  of  the  fluid  occurs  in  the  preparation  of  the 
**  Spirit  of  Camphor,  B.P."  In  one  experiment  I  placed  10  grammes  of  camphor  in  a 
graduated  cylinder,  and  added  90  c.c.  of  rectified  spirit  of  *830  specific  gravity.  Tlie 
k^faacture  produced  measured  exactly  100  cc,  so  that,  as  camphor  has  a  density  of 
^^bOG,  10  grammes  would  measm-e  9*06  c.o.,  and  hence  camphor  dissolves  in  alcohol 
^Bithout  sensible  change  of  volume.  The  tuicture  was  found  by  experiment  to  have  a 
^Hinsity  of  *8446,  the  theoretical  density,  assuming  no  change  of  volume,  being  '8466. 
^^Kberefore  the  action  of  alcohol  on  camphor  appears  not  to  be  strictly  that  of  a  solvent, 
^^t  seems  to  act  rather  by  causing  liquefaction  of  tho  camphor,  subsequently  mixing 
with  the  resultant  hquid  \\itliout  notable  change  of  volume.  Its  action  may  be 
compared  to  that  of  chloral  hydrate  on  camphor. 
^^  In  consequence  of  this  peculiarity,  the  proportion  by  volume  of  proof  spirit 
^■Dntatned  in  spirit  of  camphor  will  be  T'oths  of  that  present  in  the  alcohol  used  in  its 
^prepanition,  and  there  is  no  doubt  that  a  similar  coiTcction  ought  to  be  applied  in 
certain  other  cases. 

Wien  the  modified  distillation  process  already  described  is  applied  to  spirit  of 

camphor,  the  determination  of  the  alcohol  can  only  bo  affected  approximately.    Even 

when  the  spirit  is  previously  diluted  with  0  times  its  volume  of  water,  the  diatillate  has 

a  distinct  smell  and  taste  of  camphor.    This  is  doubtless  a  consequence  of  the  solubility 

of  camphor  iu  water,  for  the  distillate  obtained  from  tincture  of  myrrh  retains  no  trace 

it6  origin. 

It  is  very  probable  that  Monell's  colorimetrio  method  *  might  be  advantageously 

,tili2ed  for  the  estimation  of  alcohol  In  apmt  of  camphor,  but  I  have  not  been  able  to 

try  tlic  experiment. 


•  Jaurn,  Chim.  Sot.^  187$,  II.,  945. 
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I  have  not  made  any  attempt  to  determine  the  camphor  in  n  Bpiiit  or  tincture 
containing  it,  but  may  suggest  tliat  its  action  on  polarized  Hght  would  probably  afford 
a  fairly  acciu*ate  means  of  estimnting  it.  The  specific  mtatory  power  of  common  or 
dextro- camphor ^  in  ulcohoHc  solution,  is  -f  47*4  for  the  ti-ansition  tint. 

My  attention  lias  boon  recently  called  to  the  analysis  of  the  official  '*  Compoimd 
Tinctiu'c  of  Camphor,  *  owing  to  the  following  circumstances.  A  medical  practitioner 
in  Sheffield  ha<l  reason  to  suspect  some  compoimd  tincture  of  camphor  supplied  him  by 
a  well'known  local  pharmacist^  and  so  submitted  it  to  a  wholesale  firm  in  London,  whose 
chemist  reported  it  to  be  deficient  in  alcohol  and  some  otlier  constituents.  The  medical 
man  tliereupon,  tlnrough  the  agency  of  a  brother  practitioner,  called  the  attention  of  i 
the  inspector  to  the  matter  and  supphed  him  with  a  signed  written  order  (in  Latin)  for  fl 
8  02.  of  the  tinctm-e.  In  due  course,  the  sample  was  procured  and  submitted  to  me, 
and  I  certified  that  it  contained  only  about  34  per  cent,  of  absolute  alcohol 
(^71'4  per,  cent,  of  proof  sphit),  instead  of  being  made  with  proof  spirit,  and  was 
nearly  destitute  of  benzoic  acid  and  oil  of  amse.  The  proportion  of  opium  was  not 
found  to  be  deficient,  and  I  eicpressed  no  opinion  on  the  proportion  of  camphor*  In 
the  sequel,  the  vendor  was  prosecuted  and  fined  £5  and  costs. 

From  a  consideration  of  tlie  facts,  it  seems  probable  that  the  proportion  of  alcohol 
was  cut  down  from  motives  of  economy.  The  deficiency  of  alcohol  compels  a 
considerable  reduction  in  the  proportion  of  the  oil  of  anise,  as  the  weaker  spirit  used 
will  not  dissolve  the  half- drachm  to  the  pint  prescribed  by  the  Pharmacopoeia. 

In  devising  a  method  for  examining  such  a  complex  preparation  as  the  compound 
tincture  of  camphor,  it  appeared  desirable  to  analyse  a  number  of  samples  of  known 
pinrity.  In  this  I  have  been  assisted  by  ^Ir.  L.  Hiebold,  of  Manchester,  to  whom  I  am 
indebted  for  the  analytical  results  obtained  by  the  examiiiation  of  three  samples  of  the 
tincture,  and  for  n  check-analysis  of  the  adulterated  sample. 

In  the  following  description,  A  and  B  are  specimens  of  the  tincture  purchaeed  l»y 
Mr.  Siebold  in  ^lanchester,  and  probably  prepared  with  spirit  at  60®  O.P.  C  ifl« 
sample  prepared  by  Mr.  Siebold  himself.  CIS  and  C  1  A  are  the  adulterated  sample 
as  examined  by  Mr.  Siebold  and  myself  respectively ;  and  C  2,  C  3,  C  4,  and  C  0  wre 
Hamples  purchased  from  weD-known  Sheffield  pharmacists ;  C  5  being  prepared 
specially  for  me. 

The  following  are  tlie  densities  of  the  original  samples,  without  distillation  or  way 
other  manipulation  : — 

A  B  C  CIS      CIA        C2         C8         C4         C6 

•9147        9150       -9205       *9508       '9688       -9281       -9321        0212       -9240 

From  these  figines  it  is  evident  tliat  the  small  proportions  of  sohd  constituents 
present  in  compound  tincture  of  camphor  do  not  very  materiaUy  affect  the  density,  and 
hence  that  the  specific  gravity  affords  a  veiy  good  approximate  indication  of  the 
strength  of  the  alcohol  with  wliich  it  was  prepared. 

However,  the  modified  distillation  process  already  described  admits  of  the  deter- 
mination of  the  alcohol  with  all  desirable  accuracy,  provided  that  a  slight  ©xoess  of 
alkah  be  added  prior  to  distilhitiou  to  prevent  volatiHzation  of  benzoic   acid.     By 

*  The  qo&ntity  ol  tinoture  at  Mr.  Siebold'a  disposal  wab  very  amaU,  and  the  deneity  wab  determined 
hj  noting  the  woight  ol  10  c.c. 
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pfOGoeding  in  this  manner,  the  alcohol  is  obtained  unmixed  with  anything  except  the 
1|  gnuBB  per  ounce  of  camphor,  an  amount  which  I  haYe  proved  experimentally  has  no 
tppreoiable  influence  on  the  density.  The  claiihcation  of  the  liquid  with  chloride  of 
calcium  and  phosphate  of  sodium  is  really  superfluous  in  the  case  of  the  compound 
iiti€taiv  of  ciunphor,  for  the  small  [noportion  oi'  t-lic  oil  of  anise  does  not  aflfect  the 
dfimaty  of  tlje  distillate,  though  it  romlerH  it  milky.  A  useful  modification  of  the 
process  is  to  employ  cliloride  of  calcium,  but  to  precipitate  it  with  carbonate  of  Bodimn 
hwifiid  of  the  phosphate,  and  thus  clarify  the  diluted  tincture  and  render  it  alkaline  at 
the  some  time. 

The  experiments  made  on  the  samples  of  compound  tincture  of  camphor  already 
mentioned  have  shown  that  the  true  percentage  of  proof  spii-it,  as  determined  by 
^      'ktion,  is  never  more  than  two  degi'eea  in  excess  of  that  deduced  from  the  density 

.0  original  tincture. 

The  alkaline  hquid  which  remains  in  tlie  retort  after  distilling  ofif  the  spirit  is  of 
service  for  the  detenoaiuation  of  the  benzoic  acid.  If  concentrated  to  one-half  of  the 
-   iTTue  of  the  original  tincture  employed,   it  should  give  an  immediate  and  copious 

{litatc  of  benzoic  acid  on  being  strongly  acidified  by  concentrated  hydroclUoric  acid. 
If  the  acid  liquid  be  then  shaken  with  etliDv,  and  the  upper  layer  of  liquid  i-cmoved  with 
,  tlie  benzoic  acid  is  readily  obtained  in  a  state  of  approximate  pm-ity.  If  the 
lycr  be  transferred  to  a  small  beaker,  and  the  ether  evaporated  spontaneously 
by  a  corrent  of  di-y  air  from  an  aspirator  or  bellows,  the  benzoic  acid  remains  as  a 
erystalliue  residue,  which  may  bo  further  examined.  If  the  sliaking  \\'ith  ether  ba 
repeated  tlie  extraction  of  the  benzoic  acid  is  perfect,  a  very  fair  approximate 
determination  of  its  quantity  may  be  obtained,  even  on  as  small  a  quantity  as  6  c.c.  of 
the  tincture.  Cldoroform  may  be  substituted  for  the  ether  with  some  little  advantage, 
the  adulterated  sample,  neither  Mr.  Sicbold  nor  I  couhl  detect  any  trace  of  benzoic 
the  etherial  extract  was  but  faintly  acid,  a  re-action  which  proved  to  be  duo  tp_ 
the  presence  of  a  trace  of  mecordc  acid. 

A  very  fail*  idea  of  the  proportion  of  opium  present  in  compound  tinctm'O  oi 
camphor  may  be  obtained  by  diluting  the  sample  with  proof  spirit  and  adiling  ferric 
chloride.  By  comparing  the  depth  of  red  colour  produced  with  that  given  by  a 
standard  tincture,  in  a  manner  similar  to  Eggertz'  colorimetric  method  of  detennining 
carbon  in  steel,  a  good  approximation  to  the  proportion  of  opium  can  be  obtained,  Of 
course  the  percentage  of  moconic  acid  contained  in  different  samples  of  opium  is 
somewhat  variable,  and  h^ice  the  determination  is  but  approximate.  A  useful  check 
h  obtained  by  drying  up  «  known  measm-e  of  the  tinctiu'e  until  the  residue  ceases  to 
lose  weight :  but  such  a  process  is  quite  invahd  if  the  tincture  has  been  artificially 
cokrared  by  caramel  or  similar  material,  a  practice  which  is  extremely  common. 

I  have  recently  examined  several  siimples  of  *' Paregoric  Elixir"  which  were 
fbond  to  be  wholly  destitute  of  opium.  As  the  name  **  Paregoric  Ehxir "  was 
formerly  official,  and  has  never  been  appUed  to  any  otlier  preparation  than  that  now 
represoated  by  the  compound  tinctui-e  of  camphor,  this  omission  appears  to  be  a 
distiDct  infringement  of  the  Sale  of  Food  and  Drugs  Act,* 
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Sioco  thin  paper  wns  read,  two  coavictions  bave  taken  place  et  Dewsbury  for  Belling  '*  Paregoric 
which  was  deistituto  of  opiam. 


The  pi'opoi'tion  of  oil  of  anis^  present  in  a  sample  of  compoimd  tiucture  of 
camphor  may  1)C  jutlged  of  by  the  rcaclinoss  "witli  which  the  liquid  is  precipitnte<l  on 
dilution  with  water.  With  n  proper  proportion  of  oil,  hanlly  any  dilution  can  be 
eftected  without  a  milky  precipitate  being  formed.  In  the  case  of  the  adulterated 
sample  already  described  no  precipitation  occurred,  no  matter  how  much  water  was 
added.  It  was  also  proved  by  experiment  that  the  proportion  of  6il  of  anise  which 
could  be  dissolved  in  bpirit  of  ^0^  O.P,  was  but  a  more  fraction  of  tliat  taken  up  by] 
proof  spirit,  Mr.  Biebold  foimd  that  samples  A,  B  and  C  were  precipitated  by  water 
even  wlieii  mixc<l  witli  seven  volumes  of  proof  spirit,  and  from  this  fact  he  estimate*! 
the  pxHjportiou  of  oil  of  anise  in  C  1  S  at  less  than  one-eiglith  of  the  normal  amount. 

Id  addition  to  ftssistance  iiilbrded  me  by  Mi\  Siebold,  I  have  to  acknowledge  my) 
indebtedness  to  Mr.  W.  F.  Cocker,  who  lias  made  most  of  the  test  experiments  in  trial 
of  the  processes  described  in  this  paper. 


NEW  METHOD  FOR  THE  EXAI^IINATION  OF  BUTTER  FOR  FOREIGN  FATS, 

By   Dr,    J.    KOETTSTOBFEB. 

[We  ai-e  indebted  to  Dr.Daprfi,  F.B.S.,  for  tlie  following  important  Tranalfttion  from  the  ZdUckrij 
fUr  Anahjtisehe  ChnnU,  von  Dr,  C*.  R.  Fresemiys,  1Q79,  p.  199, j 

The  analysis  of  butter,  according  to  Angell  and  Hehner's  method,  teaches  us  that  tliia] 

substance  contains  a  far  greatei*  proportion  of  fatty  acids  with  from  ten  atoms  down-j 

wards  of  carbon  than  had  previously  been  assumed.     Since  most  other  fats  contain  only] 

the  higher  fatty  acids,  and  the  lower  acids  of  the  series  have  a  smaller  moleculi 

weight  than  these,  butter  must  contain  more  molecules  of  acid  than  an  equal  weight  of 

another  fat,  and  fi-om  the  above  it  would  appear  that  the  difference  in  the  number  of 

molecules  may  be  not  inconsiderable. 

Therefore  it  seems  feasible  to  estimate  volumetrically  the  number  of  equivalents 
acids  contained  in  butter  and  other  fats,  from  the  amount  of  K  H  O  necessary  foi 
complete  saponification,  and  to  distinguish  butter  from  other  fats  by  calculating  tli( 
differences  in  potash  used. 

In  reality,  this  difference,  as  the  experiments  recorded  below  show,  is  such  that  ii 
may  be  used  for  the  detection  of  adulterated  butter  as  readily  as  the  difference  betweei 
the  insoluble  fatty  acids  fomid  in  butter  and  in  other  fats.     This  new  method  k 
testing  butter  has  the  advantage  over  Angell  and  Helmer*s  that  it  is  much  simpler  an( 
far  more  rapid  of  execution,  since  an  analysis  may  be  finished  in  half-an-hour,  provided' 
all  necessary  standard  solutions  are  ready. 

The  use  of  volumetric  analysis  in  the  examination  of  butter  is  not  new.    W.  Heint 
and  Dupr^  ''^'  have  aheady  proposed,  as  modifications  of  Angell  and  Hehner's  metliod| 
estimating  the  soluble  acids  by  titration.     By  my  method,  however,  which  is  baj 
on  a  different  principle,  the  whole  of  the  acids  contained  in  a  fat  are  estimated 
titration. 

The  carrying  out  of  the  new  method  requires  a  standard  hydrocliloric  acid  and  a 
standard  alcoholic  potash  solution.     I  am  in  the  habit  of  using  half  normal  hydrochloric^ 
acid  and  a  solution  of  K  H  0  in  highly  rectified  spirit  of  about  the  samo  strength. 
•  Daj>r6'8  motiiod  was  pubUshed  uearly  two  jeara  before  Heiutz's.— Epitou  Akalxbt. 
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iudkator  I  use  a  dilute  alcoholic  solutioa  of  phenol -phtaleiu,  ns  recommended  by 
Dr.  E,  Ltiick,  and  always  add  the  same  quantity  in  each  exijeriment. 

The  examination  of  the  fata  is  made  as  follows  : — From  1  to  2  grammes  of  the  fat> 
panfied  hy  melting  and  filtration,  are  weighed  in  a  high  beaker  of  about  70  c.c.  capacity, 
aJ5  c.c.  standard  alcoLolic  potash  ate  added,  and  the  whole  heated  in  a  water-bath. 
When  the  alcohol  is  nearly  boiling  the  mixture  is  stirred  with  a  glass  rod  tiU  all  the 
(hi  in  dissolved,  which  does  not  take  more  than  a  minute.  The  glass  rod  is  washed  with 
a  little  alcohol  and  put  into  a  safe  place  ;  the  beaker  is  covered  with  a  watch-glaes  and 
beat^  further  for  15  minuteB,  in  such  a  manner  that  the  alcohol  does  not  boil  too 
violently.  At  the  end  of  the  quarter  of  an  hour  the  watch-glass  is  washed  with  spirit 
and  the  aleoboHc  solution  is  stirred  for  one  minute  longer  with  the  glass  rod  before 
used,  so  as  to  saponify  any  fflt  that  might  still  adhere  to  it.  The  solution  is  now  taken 
firotn  the  water-bath,  1  c.c.  of  alcoholic  solution  of  phenol-phtalein  is  added,  and  it  ia 
titrated  back  with  half  normal  hydrochloric  acid.  The  point  of  neutraUty  is  very 
sharply  indicated,  tlio  liquid  becoming  pure  yellow  when  changing  to  the  acid 
re-tetion. 

Prom  the  difference  between  the  amounts  of  hydi'oclilorie  acid  requked  by  25  c,o. 
lEtaiubrd  alkali  and  tlie  anioimt  used  in  the  above  titration,  the  amoimt  of  K  H  0 
csombiucd  ^  itli  the  acids  of  the  fat  la  calculated. 

As  regards  the  time  of  heating,  I  have  convinced  myself,  by  repeated  experiments, 
that  five  minutes*  as  recommended  by  AngeU  and  Helmer,  is  not  always  sufficient^ — 
more  particularly  in  the  case  of  butter,  but  that  a  quarter  of  an  hoiu-  is  always  enough 
to  sftponify  fats  comx)letely  and  give  imiform  results, 

Since  the  titro  of  an  alcohoUo  potash  solution  is  always  lowered  sHghtly  when  it 
h  lic9»iod  with  access  of  air  in  consequence  of  oxidation  of  the  alcohol,  it  is  advisable  to 
indardiso  it  by  heating  25  c.c.  for  15  minutes  in  a  water-bath,  as  in  the  saponi- 
ition  of  the  fat,  before  testing  with  the  stantlard  acid.  The  difference  between  the 
hoilcil  and  nnheated  jiotash  solution  amounts  to  from  Ath  to  J  c.c.  normal  hydrochloric 
The  titre  of  the  potash  solution  diminishes  by  the  same  amount,  in  the  course 
fire  to  six  days,  at  ordinary  temperature,  owing  to  the  oxidation  of  the  alcohol, 
Hnd  it  is  therefore  adrisable  to  control  the  i»otash  solution  fi*om  time  to  time. 

nandard  gulphm-ic  acid  cannot  well  be  substituted  for  tlie  hydrocliloric  acid,  since 
Uiis  yiehbi  a  precipitate  of  K,SO^,  wliich  ma,sks  the  linnl  re-action. 

Til©  saturation  capacity  of  the  acids  contained  in  a  fat  might  be  expressed  in 
oents.  of  K  H  0  necessary  for  saponification.  Since,  however,  as  shown  by  the 
^eriments  given  below,  the  errors  of  analyses  of  several  samples  of  the  same  fat  do 
>t  niter  tlie  figxu'cs  in  tlie  fii'st  decimal,  it  may  bo  better  to  convert  them  into  full 
numbers,  and  calculate  the  amount  of  KHO  used  by  1000  parts  of  fat.  In  the 
fallowing  experiments,  I  therefore  give  the  number  of  milligrammes  of  K  H  0  which 
^ai>onify  1  gramme  fat, 

SAMPLES  OF  BUTTER  FROM  THE  NEIGHBOURHOOD  OP  FIUMH. 


6ab#Uae(t  L— 1*2*24  grnw.  eaponified  KHO  0'27«68  grms. 
1-520      ..  „      0-34584       ., 

1*4146    „  ..      0-33119      ,. 

1*336      „  „      0-28101      ,. 

1'317      „  „      0-2D827      „ 


on  1  pVL  ini  227'7  inillignuB*  KHO. 
227*5 

,.        M         227-4 
220  9 
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Substancp  2.-1*171  grmi.  <tapoiiified  E  H  0  0'26&U>  grms.  :=  on  1  grm.  fat  227*5  milligrmR.  K  H  0. 
1398      „  „  „      0-81712       „     -         „        ,.         226-8 


Mean  for  1  gnn.  fat  227*2  miUigrms.  K  H  0. 

8obstaaee  3.— 1-436  gnus,  saponified  K  H  0  0-3*2411  gnns.  =x  on  1  gnn.  fat  225*9  milligrms.  K  H  0. 
1*481      „  „  „     0-33401      ,.     =         „        .,         226*6 

Mran  for  1  gnn.  fat  226*7  miUigrms.  K  H  0. 

Substance  4.-1*403  grms.  saponified  E  H  0  0-32556  grm?.  =  on  1  gnn.  fat  232*0  milllgrma.  E  H  0. 
1*267      „             „      .       ..     0-2926C      „     =        ,.        „         282-8 
1-237      , 0-28741      ,.     =        „        „         232*4 


Mean  for  1  grm.  fat  232*4  miUigrmB.  K  H  0. 

Sabetanoe  5.— 1*451  grms.  saponified  K  H  O  0-32847  gnns.  =  on  1  grm.  fat  226*4  milligrms.  K  H  0. 
1*562      „  „  „     0-35293      ,.     =         .,        „         220*0  „  ,. 

1*470      .,  .,  „     0-33080      „     =         ,.        „         225*8 


Mean  for  1  prm.  fat  226*1  milligrms.  E  H  0. 

Sabstanee  6.>-l*644  grms.  saponified  E  H  0  0-3G546  grms.  =  on  1  grm.  fat  222-3  milligrmR.  E  H  0. 
1*898       , 0-12137       „     =         »         ..         2220 


Mean  for  1  grm.  fat  222-2  milligrms.  K  H  0. 

Bnbstanoe  7.— 1-885  grms.  saponified  E  H  0  0*42632  grmB.  rr  on  1  grm.  fat  226-2  milligrms.  K  H  0. 
1*726      „  „  .,     0-,30137      „     =   "     „        .,         *226-8 

Mean  for  1  grm.  fat  226-5  milligrms.  E  H  0. 

Substance  8.-1-870  grms.  saponified  E  H  0  0*41447  grms.  =  on  1  grm.  fat  221-6  miUigrms.  E  H  0. 
1*855      ,.  „  ,.      0-41176      „      =         .,        ..         222*0 


Mean  for  1  grm.  fat  221-8  milligrms.  E  H  0. 

Substance  9.-1*731  grms.  saponified  E  H  0  0-39691  grms.  =  on  1  grm.  fat  229-3  millignns.  E  H  0. 
1*759 0-40448      „      =         „        „         229-9 


Mean  for  1  grm.  fat  229*6  milligrms.  E  H  0. 

Sabstance  10.— 1-554  grms.  saponified  E  H  0  0-36002  grms.  =  on  1  grm.  fat  231-7  milligrms.  E  H  0. 
1-744      .,  ,.  ..      0-40273      ..     =         „        „         230-9 


Mean  for  1  grm.  fat  231*3  milligrms.  E  H  0. 
Clarified  butter  from  a  reliable  source  from  Upper  Austria,  by  feetliDg  ^itli  green 
clofer,  September — 

Substance  11.— 1-966  grms.  saponified  E  H  0  0-4353  i  grms.  =  on  1  grm.  fat  221*4  milligrmfe.  E  H  O. 
1*524       „  „  „      0-33764      „     =         „        „        2216 

0-6G2      ..  ,.  .,      0146ljr>      ..     =         .,        „        221*5 


Mean  for  1  grm.  fat  221-5  milligrms.  E  H  O. 
.  Clarified  butter  from  same  source,  same  feeding,  October — 

Substance  12.— 1-571  grms.  saponified  E  H  0  0-35235  grms.  =  on  1  grm.  fat  224-3  milligrms.  E  H  0. 
1-716 0-38526      .,     -         ..        „        224-5 


Mean  for  1  grm.  fat  224*4  milligrms.  E  H  O. 
Clarified  butter  from  same  source,  feeding  with  liay,  November — 

Substance  13.-1*585  grms.  saponified  E  H  0  0-35352  grms.  =  on  1  grm.  fat  223*0  miUigrms.  E  H  O. 
1*744      „  ..  „     0*38992      „     =        „        „        223-6 


Mean  for  1  grm.  fat  223*8  mUligrms.  E  H  O. 
If  we  take  the  clarified  butter  with  the  butters,  the  amount  of  KHO  necessary  for 
saponification  varies  in  tlie  tliirteen  estimations  between  221*5  and  232*4  milligrammes 
for  1  gramme  fat — a  range  of  10*9  miUigrammes. 

Dr.  U.  Fleischmanu  has  found  85*70  per  cent,  and  69.78  per  cent,  as  the  limits 
for  the  acids  insoluble  in  water.  If  we  compare  these  variations  of  butters  with  those 
found  according  to  my  method,  they  wiU  be  found  nearly  to  agree ;  since 

221'  5:  232*4  =  85*79  :  90*01. 
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For  comparison  with  butters » tlioao  fats  used  for  the  adiilfceration  of  melted  butter » 
for  the  manufacture  of  artificial  butter,  were  examined.     These  generally  contain 
Vtiorm,  oleiu  and  pahnitin.     By  calculation 

1  gramme  stearin  combiucs  witli  188 -8  milligr&mmea  E  H  O. 
1        ..      okin  WO'O  „  „ 

1        .,      pulmitin  20»-0  ,,  „ 

was,  therefore,  to  be  expected  that  tiuch  fats  woiild  re(iuii*e  less  K  H  0  for  saponification 
"timu  butter.     This  ia  found  to  be  the  case  in  the  following  analyses ; — 

Beef  dripping  prepared  in  the  laboratory  t — 

14.— 1-2G0  gnae,  Baponiiicul  K  H  U  U-24985  grma.  =  on  1  gnn.  fat  1»6*9  imllignns.  K  H  O. 

1-449      „              .,            M       0'28421       „    .=  „         „        lO^-I 

1-507      .,              ..            n       0'29644      „      =  ,,        „         W6'7 

1-909      „              »,            „       0-37448      „      -  „        „        196-2 


Commercial  tallow — 


Meaa  for  1  giin.  fat  196*6  millignnB.  R  U  0, 


Sttboliuicc  15.— 1-820 gnus,  Bftponilied  K  H  0  0-35788  grnia.  ^  ou  1  gnu,  fat  19fi*J  niilligrnii*.  K  H  O. 
1-414      „  „  .»       0-27839       „     =  „         „      196-9 

1-631       .,  ..  ..      0-32119      ,.     ^         „        „       190*9 

Mean  for  1  grm.  fat  196-8  miUigrma.  K  H  O. 
Latdt  from  kidneys,  prepared  in  the  laboratory — 

BnUUnoe  16.— 1.404  grma.  Baponified  K  H  0  0*27480  gnua.  =  on  1  grm.  fat  19fV7  milUgrma.  K  U  0. 
1'3U       ..  o  u      0*26354       .,     =         „        „         1901 

1-658       „  ..  ,♦       0-32440       „     ^         ,.        ,.         195*7 


II         t» 


Mean  (or  1  grm,  fat  195*8  millignna.  K  H  O, 
Lard,  from  imsmoked  bacon,  prepared  in  the  laboratory — 

SubsuuLM  17.— 1*544  grms,  sapouified  K  H  0  0.3025<J  grma.  ^  on  1  grm.  fat  I9n0  miiligrms.  K  H  O. 
1791      „  ,♦  n      0-35031      „     -         „        „        195'6 

1"751      „  „  .,      0-34245      „     =         „        »,        l9o-6 


Mean  for  1  grm.  fat  195-7  milljgxms,  K  H  O. 


Commercial  lai'd,  professedly  American — 


liQJbetiuioe  18.— 189C  gems,  eaponified  K  H  0  0*36982  grms.  =  on  1  gim.  fat  19.'>-i  milHgrma,  K  H  0. 
1-991      „  »  „     0389G3      „     =         „        „         195-7 


Moan  for  1  gim<  fat  195'4  miUigrma.  K  H  0. 

Mutton  dripping,  prepared  iu  tiio  litborutory — 

oaoatanee  19.— 1-608  grms.  sapomEed  K  II  0  0  31C53  grms.  =  on  1  grm.  fat  196-9  milligrms.  K  If  0. 
1*706      „  „  „      0-33*J04      „     «         „        ,,         197-0 


Olive  oil — 


Mean  for  1  grm.  fat  197*0  milligrma,  K  H  0. 


ao.— 1*617  grms.  lapomfiod  K  H  0  0.31653  grmu.  ^  oa  I  grm.  oil  1U2*2  milligrma.  K  H  0. 
1*703      „  „  „      0-32044      „      ^         „        „         191*7 

1-809      „  „  „      0*25068      »      =^         h        ..        191*3 


Colsja  oil 


Moan  for  1  grm.  fat  101*8  miiligi-mii.  E  H  0. 


Subat&ki«e  21.— 2'024  grms.  soponifled  K  H  O  0'3<J&80  grms.  =  on  1  grm.  oil  178-3  milligrmB.  K  H  0. 
1*598      ,.  „  „      0-28508      „      -         ..        ..        179.0 


Mean  for  1  grm.  oil  173*7  milligrms.  K  H  0. 

The  raaidmum  amount  of  K  H  0  necessary  for  saponification  is,  according  to  the 

preceding  atirilyscs,  for  1  gramme  lut  197  milligrammes,  and  the  diflerence  fi'om  butter 

lA  largtj  enough  to  be  used  for  the  approximatij  calculation  of  the  percentage  of  other 

fate  with  which  any  given  sample  of  buttei*  may  be  a«MttiYft.Ui5k..    "^^sv  ^^vvwi^jV^i^xs^^^^a^, 
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plaee  clai'ified  butter  is  frequently  mixed  with  lard. 

bought  in  Fiume  yielded  the  following  results — 

8abBtiuico22.— I'6u8  gnua.  saponified  K  H  0  0-37oGo  grms.  - 
ieS2 0'3G779      ,.      = 


Two  samples  of  clarified  butterj 


on  1  gnu.  fat  22(>'(>  uuUignua.  K 
226-8 


Mean  for  1  grm.  fat  326*7  mUligrziu.  K  H  Of 

Bubttance  23.-1,410  grma.  saponified  K  H  O  0.30197  grms.  «  on  1  gnn.  fat  214*1  miUigraw,  K  H  O.i 

1*390      „  ,,  ,.      0.29819       ,»      =         „        H        214-5 

1-626      M  „      0'34711       .,      =         M        „        213-6 


Mean  lor  1  grm.  fat  214.1  millignuB^  E  H  U. 

This  shows  that  tlie  first  of  the  two  sampks  is  unadulterated,  the  second 
adulterated  clarified  butter :  for  according  to  the  previously  given  analyses  of  various 
kinds  of  butter  the  minimum  amount  of  E  H  0  necessary  to  saponify  1  gramme  butter 
equals  221-5  miUigrammes. 

Up  to  now  I  have,  to  my  regret,  been  unable  to  procure  any  so-called  oleo-mitrgarin,j 
firom  which,  at  present,  most  of  the  axtificial  butter  is  made.  I  have,  however»| 
received  from  Sai'g  some  best  Vienna  Sparbutter  (economical  butter),  made,  accoi 
to  the  description  which  accompanied  it,  out  of  60  kilos,  oleo-margarinand  25  Litres  milk. 
Since  the  proportion  of  butter  which  this  amoimt  of  milk  could  add  to  the  mixture  is 
scarcely  1  per  cent.,  the  result  of  the  examination  of  the  fat  will  difier  but  slightly  from 
that  obtained  from  oleo-margarin.  m 

Oleo-margarin  is  obtained  from  beef  tallow  through  separation  of  stearih.    If  wo  f 
take  into  consideration  the  above  given  figures  for  stearin,  olein  and  palmitin,  one 
should  expect  that  oleo-margaiin,  after  the  separation  of  stearin  which  combines  'mUi 
the  smallest  proportion  of  K  H  0,  would  require  more  K  H  0  for  saponification  than 
tallow.    The  examination  of  the  economical  butter  yielded,  however,  the  opposite  result, 

Best  Vienna  economical  butter,  from  Sarg — 
Subataaoe  24.^1-797  grma.  sapomfied  K  H  O  0-35206  grms.  ^^  on  1  grm.  fat  195-9  miUigrama,  K  H  0. 

„      0*34274      „     = 


1-752 


196-6 


Mean  for  1  grm.  fat  195.8  milligrama.  K  H  0. 

The  addition  of  about  1  pei'  cent,  butter  increases  the  amomit  of  K  H  0  necessary, 
by  0*2  to  0-3  miUigramme ;  1  gramme  oleo-margarin,  fi*om  which  the  sample  of 
economical  butter  was  made,  would  therefore  have  required  195*5  miUigi-ammes  KH  0 
for  complete  saponification. 

Beef  tallow  requires,  according  to  the  analyses  given  imder  Nos.  14  and  16, 
197*7  milligrammes  KHO.  It  seems,  therefore,  that  in  the  manufacture  of  oleo- 
mai'gariii,  somewhat  more  palmitin  tlian  stearin  is  separated:  for,  if  stearin  were 
chiefly  removed,  the  oleo-margarin  would  require  more  KHO  for  saponification  than 
tallow. 

As  lard,  according  to  experiments  16,  17  and  18,  requires  nearly  the  same  amount 
of  K  H  0  for  saponification  as  oleo-margarin,  and  butter  is  mostly  adultei-ated  with 
these  two  subbtances,  we  may  take  the  number  195-5  as  the  basis  for  calculating  the 
amount  of  adulteration  of  a  given  sample  of  butter. 

According  to  the  experiments  given  under  No«.  1—18,  the  amomit  of  KHO 

necessary  to  saponify  1  gramme  butter  or  clai'ified  butter,  vaiies  between  221*5  and 

£S^'^  mUIigiammes*     Wc  may,  thei'eforo,  pass  batter  oa  pme,  1  gi*amme  of  whicl 
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|mre&  221-5  milligrammes  or  more  of  KHO  for  sapoaification,  but  as  impure  if  it 
combines  with  less  KHO.  For  calculatiug  the  amomit  of  admixed  foreign  fat,  the 
mean  of  the  two  exti*eme  values  foimd  for  butter,  namely  227,  will  probably  be  best. 
If  we  call  X  the  percentage  of  admixed  fat,  and  N  the  number  of  milhgi'ammes  of  K  H  0, 
which  the  sample  of  butter  imder  examination  requires  for  saponi^cation,  we  obtain 
(227— 106-O)  :  (227  — n)  =  100  ;  x  ;  and  x  =  (227  — n)  x  g-n. 

In  the  calculation  of  the  percentages  of  admixed  foreign  fata  Bimilar  dliierences 
fomid,  owing  to  valuation s  between  various  samples  of  butter,  as  in  the  method  of 
Angell  and  Hehner.  If,  for  example,  in  calculating  experiment  No.  28,  we  take  for 
butter  tlie  lowest  figure,  viz»,  221*5  then  X  =  29  per  cent.  But  if  we  take  the  highest, 
viz.,  232'4,  the  result  is  50  per  cent.,  and  by  using  the  mean  227,  the  admixed  foreign 
£at  would  come  to  40  per  cent.  We  might,  therefore,  if  we  calculate  with  the  mean 
number  of  227,  make  a  mistake  of  10  per  cent-  Under  the  most  unfavourable 
condition,  29  per  cent,  foreign  fat  might  escape  detection ;  namely,  if  butter  which 
xeqoired  232*4  milligrammes  KHO  has  been  employed,  and  the  adulterated  butter 
equii^a  221*5  milhgrammea  KHO  for  saponitication.  By  using  Angell  and  Hehner's 
tBoihod,  40  per  cent,  might,  under  these  conditions,  escape  detection. 

Ixrespeotive  of  the  ease  with  which  butter  may  be  examined  by  this  new  method, 
it  will  in  some  cases  also  furnish  an  insight  into  the  constitution  of  fats. 

Besides  this,  this  method  may  give  a  means  of  distinguishing  between  fats  for 
which  the  proportions  of  K  H  0  necessaiy  for  saponification  difier  sensibly.  Thus,  in  the 
above  experiments  on  olive  oil  and  colza  oil,  the  numbers  191-8  and  178*7  were 
Led,  difltering  by  18'1.  If  once  the  extreme  values  have  been  fixed  by  a  sutficient 
imber  of  expei'iments  for  these  two  oils,  we  may  use  the  difference  between  the 

iherB  90  fixed,  not  only  for  the  detection  of  an  adulteration  of  ohve  oil  by  colza  oil, 

also  for  calculating  approximately  the  amount  of  adulteration, 

I  reserve  for  a  future  time  tlie  continuation  of  the  experiments  on  fats  in  this 
direction,  and  the  publication  of  the  results  in  due  course. 

FiCME,  Novetnber,  1878. 


'new  ilETHOD  OF  DISTINGUISHING  BUTTER  FROM  SOME  OTHER 

FATS. 
By  Wii*liam  GtietA^us  Cbook^  Public  Analyst  fm'  Norwich, 

ta  been  lately  specially  engaged  in  examining  several  kinds  of  fat  for  the  pm^ioai' 
of  identification,  I  will,  as  briefly  as  I  am  able,  describe  a  method  arrived  at,  which 
will  in  a  few  minutes  distinguish  butter  from  the  fat  of  beef,  mutton,  or  pork,  or 
mixtures  of  them*  The  sample  to  be  examined  (if  in  the  form  of  butter)  must  be 
first  melted  and  rendered  pretty  free  from  water  and  salt,  by  filtration  if  necessary  ; 
ten  grains  are  then  to  be  put  into  a  tost  tube,  and  liquified  by  placing  the  tube  in  hot 
jr  at  about  150®  F. ;  remove  the  tube  wheu  ready,  and  add  thirty  minims  of 
oeid  (Calvert's  No.  2  acid,  in  crystals^  one  pound  ;  distilled  water,  two  fluid 
iices).  Shake  the  mixture,  and  again  place  it  in  tlie  water-bath  until  it  ia 
pausparent.  Set  the  tube  aside  for  a  time.  If  the  sample  thus  treated  be  pure  butter, 
]>erfect  solution  will  bo  the  result ;  if  beef,  mutton*  or  ^oxk  ivj^v  'Csi^  \fiiai,XMKft  ^^ra. 
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tfesolve  itself  into  two  Bolutiona  of  different  densities,  witb  a  clear  line  of  demarcation : 
the  denser  of  the  two  »olationB»  if  beef  fat,  will  occupy  about  49*7 ;  lard,  49*6 ; 
mutton,  44*00  per  cent,  of  the  entire  volume ;  when  sufficiently  cooled,  more  or  less 
deposit  will  be  observed  in  the  iipjiermost  solution,  K  olive  oil  be  thus  tested,  the 
ibsti'atum  will  occupy  about  50  per  cent. ;  with  castor  oil,  there  is  no  separatiou. 
"With  some  solid  fats  (not  likely  to  be  used  fraudulently)  no  sepiu-ation  whatever  takes 
place  ;  the  addition  of  a  minute  portion  of  alkanet  root  will  render  the  reading  of  the 
scale  extremely  distinct  by  artificial  hght.  The  above  method  (tdthough  not  intended 
8m*pasH  other  processes)  is  capable  of  wide  application,  tlie  saving  of  a  large  amount 
of  time,  and  the  reliability  of  its  residts  vnh  at  once  recommend  it  as  a  **  first  step  " 
in  butter  analysis. 


i 


i: 


INSTITUTE  OF  CHEMSTEY. 

E  have  received  tlie  reports  of  the  dificusaious  which  took  place  on  27th  February  and 
2nd  Apiil,  on  the  subject  of  the  Adulteration  of  Food,  We  beheve  this  is  the  first 
work,  partaking  in  any  degi*ee  of  a  scientific  character,  which  has  been  undertaken  by 
the  Institute  since  its  formation  ;  and  it  would,  therefore,  be  hardly  just  to  cntici&e  the 
matter  as  closely  as  the  proceedings  of  an  older  t^ociety,  and  the  more  so  because  by 
reason  of  the  mistaken  preference  which  the  Institute  has  shown  for  6eci*et  meetings, 
and  the  rigid  exclusion  of  visitors,  several  chemists  who  could  have  given  really  useful 
information  were  unable  to  be  present.  We  suppose  that  this  rule  will  be  relaxed  in 
futiu'e,  since  it  seems  improbable  that  the  Council  will  exclude  "visitors  fiom  hearing 
what  they  can  afterwaids  read,  unless  indeed  the  accommodation  should  prove  to  be 
too  limited  for  the  members  attending.    This,  however,  seems  unlikely. 

The  discussion  was  opened  by  Dr,  Voelcker,   whose   speech  extends  to  some 
thirteen  pages ;   we  can,   therefore,   only  bnefiy  notice  some  of  its  salient  points. 

r.  Voelcker  said  there  was  no  difficulty  in  determining  **  whether  milk  had  been 
adulterated  with  a  considerable  quantity — say  20  per  cent. — of  water,  or  whether  skimmed 
milk  had  been  sold  as  frcbh."  "In  cases  of  that  kind,  the  chemical  or  microscopical 
examination  of  the  aiticles  in  question  decides,  with  certainty,  whether  they  are 
genuine  or  adidterated,*'  This,  however,  hardly  accords  with  a  statement  a  few  Unen 
lower.  ••  I  need  hai'dly  say  that  it  is  now  admitted  by  all  pei'sons  who  possess  some 
knowledge  of  dairy  matters  that  the  composition  of  equally  genuine  sftmi)l€8  of  milk 
varies  greatly."  The  speaker  then  went  on  to  refer  to  his  old  milk  experiments  at 
Cirencester,  in  18(33,  and  again  quoted  his  analyses  of  the  milk  &om  the  half-stan^od 
cows,  bringing  the  produce  of  these  wretched  animals  forwai'd  to  show  how  vaiiable 
milk  is.    He  then  refeiTed  to  the  Limits  laid  do^^  some  years  ago  by  the  Society  of 

bUc  Analysts,  calling  them,  however,  by  the  eiToneous  name  of  **  standards/'  M 
After  acknowledging  that  some  analysts,  **  no  doubt  vei-y  young  and  inexperienced,'*  ™ 
had  challenged  the  accuracy  of  his  analyses,  he  said  that  tlie  *'  best  informed  "  of  his 
opponents  had  altered  then*  views  on  the  milk  question,  and  come  round  to  his  own* 
After  a  wcU-deseiTcd  passing  .^nccr  at  half-crown  milk  aualysts,  Dr,  Yoelckcr  stated  that 
he  objected  in  tutu  to  aU  milk  staudai'ds,  and  chai'acterieed  the  present  one  as  *' somewhat 
Pour  pa^ges  of  tlie  report  are  th^i  occupied  with  a  repimt  of  part  of  on  old 
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pAper  ou  the  importiince  of  the  hydrometer  for  determining  tbe  ftdnlteration  of  mi 
and  another  page  with  an  olil  paper  on  cream,  Di%  Yoelcker,  carefully  avoiding' 
making  any  remarks  which  were  capablo  of  criticism  in  reference  to  butter,  bread,  tea, 
coffee,  cocoa,  or  arrowroot,  referred  to  the  well-known  selcnite  water  used  in  making 
the  Worcester  vinegar ;  and  then  paBsing  rapidly  over  colouring  matters,  metallic 
poisonH,  salicylic  acid,  and  spmts,  concluded  by  pointing  out  what  in  liis  view  was  the 
Absurdity  of  fining  a  man  for  80  ♦j:rmus  of  Halt  per  gallon  in  beer. 

The  President  (Dr,  Franklaud)  followed  with  a  few  remarks,  of  which  the  moflt 
Borel  wa&  the  statement  that,  in  taking  the  specilic  gravity  of  milk,  "  the  quantity  of 
fril  pirvhent  would  exorcise  no  influence  on  the  indications  of  the  lactometer.*" 

Dr.  I>upr6  pointed  out  tho  error  into  wliicli  Dr.  Voelckcr  had  fallen,  in  calling  the 
limits  fixed  by  the  Society  of  Public  Analysts  **  standards,"  and  remarked  on  the 
Npecial  attention  which  had  boon  i)nid  to  these  hmits  in  Germany  as  compared  "with 
the  consideration  they  had  received  in  England,  Befen'ing  to  the  milk  question,  he 
nemarked  that  milk  from  under-fed  cows  was  certfiiuly  not  of  the  nature,  qmility,  and 
Hukstaucc  demanded.  He  considered  that  Dr.  Voelcker's  analyses  of  the  milk  of  such 
cows  had  done  much  hnrm.  In  reference  to  alumina  in  bread  he  cont^idered  it 
imposiiible  to  lay  down  a  proper  Umit,  except  by  the  comparison  of  the  siUca  with  the 
alumina  present.  He  pointed  out  thnt  in  the  case  of  Hour  it  was  easy  to  deteimine  the 
alum  by  means  of  his  proccKH.  already  published  in  Tete  Analyst.  Referring  to  butter, 
Dr.  Dnpr^  again  |>ointed  out  the  faUncious  uiferences  which  may  be  drawn  from  the 
ep.  gr.  only,  when  mutton  fat  has  been  used  as  an  adulterant,  end  urged  the 
neee^ty  of  the  determination  of  botli  inHohiblo  and  soluble  acids,  "With  reference  to 
the  fines  inflicted  by  some  magistrates  he  remarked  tlint,  by  the  addition  of  only  10  per 
c^-nt.  of  water  to  the  milk  consumed  in  Loudon,  the  sum  of  €150,000  a  yenr  would 
paid  for  water.  He  concluded  with  a  few  obsei*vations  as  to  the  changes  which  may 
take  place  in  dings  by  long  keeping. 

Dr.  Stevenson  regretted  that  Dr.  ^'oelcker's  paper  referred  to  bo  few  subjects,  and 
introduced  so  little  new  mntter ;  he  believed  that  Public  Analysts  as  a  body  were  as 
tniatvortliy  as  tlio  members  of  any  other  x^rofession.  Ho  thought  it  would  hsve  been 
wisllhail  Dr.  Voelcker's  analyses  l>een  made  by  modem  methods  instead  of  by  methods 
uiw  scarcely  ever  adopted  by  analysts,  and  considered  that  the  milk  of  fah'ly-fed  cows_ 
did  not  present  that  wide  difference  wlxich  they  had  heiird  of  that  evening. 

Dr.  Redwood  thought  that  spirits  should  be  kept  withui  certain  limits,  in  order  to' 
itwtify  the  apphcation  to  them  of  their  popular  names.  He  flppcai*ed  to  think  that 
80  U.r.  waa  a  fair  and  proper  strength  for  gin,  and  that  lower  than  that  should  not  be 
ftlloTVod.  He  justified  the  addition  of  annatto  to  butter  and  cheese  for  the  purpose  of 
colouring  tliom,  but  condemned  the  coloiu'ing  of  pickles  witli  coi)per. 

Dr*  Tidy  objected  to  a  standard  in  which  the  analysis  of  any  article  as  a  whole 
wt^s  not  taken  acooimt  of.  He  stated  that,  on  refening  to  Dr.  Letheby's  old  note  books, 
lie  foimd  that  ho  {Dr.  Letheby)  examined  the  milk  yielded  by  two  cows  for  115 
WttWcutive  tlays.  The  sohds  not  fat  ui  tlie  milk  of  one  cow  never  fell  below  9  per  cent., 
but  in  the  milk  from  the  other  cow,  on  four  different  occasions,  the  amount  of  solids  not 
f'lt  was  less  than  7*5  per  cent.  He  thought,  however,  there  were  nhiety-nino  chances 
in  !i  kundred  that  milk  which  gave  such  a  figm'e  a«  thia  '^'aa  ft^>3X\,et^\5i^.  \!L^  ^^%^  ^«ak& 


interestirig  statistics  as  to  the  average  total  solids  found  in  human  milk  in  health  and 
disease,  which  led  him  to  the  opinion  that  in  some  CBses  the  children  of  difieased 
women  appeared  to  thrive  on  milk  which  containtd  far  le^s  total  solids  than  in  other 
eases  where  the  proportion  was  abnormally  high, 

Mr»  Bell  stated  that  at  Somerset  House  they  did  not  gubscrihe  to  the  limits  laid 
down   by  the   Society  of  Public   Analysts,  because  having  taken    great   trouble  to 
investigate  the  subject  of  milk»  thoy  had  found  consiilerable  variations  in  its  com- 
position,  and  that  no  one  constituent  forms  a  constfuit  quantity  in  genuine  milkJ 
In  judging  whether  a  milk  had  been  watered  or  not  thoy  took  the  whole  of  the] 
constituents  into  account,  and  formed  fmm  these  an  opinion  as  to  tlie  genuinenGss  o?| 
otherwise  of  the  sample. '"^     Mr.  Bell  then  gave  some  statistics  of  the  examination  which 
they  had  made  of  the  character  of  various  samples  of  milk»  which  are  no  doubt  of  j 
interest,  hot  would  have  been  more  so  had  they  been  given  in  a  rather  more  intelligible 
form.     The  net  result  appears  to  be^  that  in  the  case  of  inthvidnal  cows  4  piT  cent, 
yielded  less  than  11  per  cent,  of  total  solids »  and  18  per  cent,  less  than  8'C  per  cent,  of^ 
sohds  not  fat ;   while  in  the  case  of  dairy  mixture  20  per  cent,  showed  less  than 
12  per  CL'Ut.  of  total  sohds,  and  12  per  cent,  contained  less  than  8'l>  per  cent,  of  solids 
not  fat.    In  the  case  of  individual  cows  only  C  i>cr  cent,  yielded  loss  than  2*5  per  cent, 
of  fat,  and  in  tlie  case  of  dairy  mixtures  only  4  per  cent,  were  found  to  contain  under 
3  per  cent,  of  fat.     ^fr.  Bell  evidently  considered  the  Society's  limit  of  2*5  per  cent,  fat 
in  milk  too  low*  It  apiioars  to  us  a  singubuly  unfortunate  thing,  that  when  Air.  Bell  was^ 
asked  to  meet  tlie  Society  of  Public  Analysts,  in  order  to  give  them  the  very  information 
contaiued  in  this  speech,  and  to  discuss  the  matter  with  those  who  are  presumably  most' 
capable  of  dealing  with  the  subject,  he  should  have  sheltered  himself  behind  a  letter] 
from  the  Inland  Revenue  Commissioners  stating  that  they  did  not  "  think  it  expedient 
he  should  meet  the  Society,  and  then  tliat  ^Ir.  Bell  should  have  brought  these  Btatiatioflj 
forward  on  an  occasion  when  they  conld  scarcely  be  discussed  vnih  equal  knowledge  or ' 
authority.     After  a  few  remarks  with  reference  to  the  question  of  salt  in  beer  the     i 
discussion  was  adjourned.  ■ 

In  resimiing  the  discussion  on  Apiil  2nd,  Professor  A tt field  satd  lie  thought  a  good  ^ 
deal  more  should  bo  done  towards  settling  the  limits  or  standards.  After  heaj-ing  tlio 
remarks  of  Dr,  Voelcker  and  Mr.  Bell,  he  tliought  they  ought  to  be  revised.  He  coiUd 
not  subscribe  to  the  statements  of  the  Society.  Professor  Attfield  then  criticised  at 
some  length  the  *•  limits  *'  of  the  Society,  asldng  whether  even  salt  must  be  sold  free 
from  arsenic. 

A  communication  was  then  read  from  Mr.  Angell  on  the  subject  of  milk^j 
supporting  the  Society's  staudai'd  of  9-0  sohds  not  fat, 

Mr.  Hehiier  somewhat  severely  criticised  Dr.  Voelcker's  and  Mr.  Bell's  figurea,^ 
and  pointed  out  that  it  was  incredible  that  Public  Analysts  all  over  the  coxmtry  should 
have  made  such  an   erroneous  estimate  as  1>*0  of    sohds  not  fat  in  milk,  as  was 


*  Wo  fancy  this  remark  of  Mr,  Bell's  must  bo  miarcported,  for  a  copy  of  a  cartificate  relAtin^ 
milk  sample  is  uomt  lying  bcifore  us  bigned  by  Mr.  B^\X  nnd  litii  coadjaiora,  and  boan'ng  a  date  in 
month,  in  wliicli  certij&cate  no  determination  of  aeli  in  gucn,  and  no  estimation  of  the  coustit 
eontained  in  that  ash,  and  thii!  notwithatanding  that  the  milk  bad  been  condemned  by  a  PabUc  Analyst, 
part(r /fffomtffe  aaJi  or  other  presery&^Te  material  had  beea  added  to  it.— Enrroas  Axaltst. 
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Lplied  by  Mr.  Bell's  statements.  He  also  denounced  the  sp.  gr.  of  fat  process  as 
^liable  for  butters,  and  traced  the  high  percentage  of  fatty  acids  sometimes  found 
Somerset  House  to  imperfect  washing*  He  conchuled  by  protesting  against 
•ecret  '*  methods  of  analysis. 

Dr.  Dupre  pointed  out   that  in  every  case  in  which  he  had  received  a  milk 
itaining  less  than   8-6  per   cent,   solids  not   fat»   he  had  given  a  certificate    of 
(altera tiou ;  and  in  all  those  cases  a  prosccutiou  had  ensued,  and  a  tine  had  been 
icted  and  paid  ;  a  pretty  conclusive  proof  that  the  vendors  did  not  dare  to  appeal, 
then  brought  forward  some  experiments  which  entirely  controverted  the  remarks  of 
the  President  as  to  the  effect  of  cream  on  the  hydrometer* 

Dr.  Alder  Wright  made  a  few  remarks  in  reference  to  the  hydrometer  to  the  same 
eflfect. 

Mr,  Neison  put  the  hydrometer  question  m  a  still  more  inteliigihle  form,  and 
pointed  out  that  it  was  simply  a  measure  of  the  weight  of  the  column  of  liquid  above  it. 
Mr,  Bannister  referred  to  certain  Articles  in  The  Analyst,  to  show  that  the  term 
standards  was  sometimes  used  instead  of  limits  even  in  this  journal ;  but  his  quotation 
aeems  to  us  to  apply  really  to  Mr.  Wanklyn's  •*  standard,"  not  to  the  Society's  '» limit.'* 
Ho  then  refeircd  to  two  weU-known  old  cases  in  which  analysts  had  unquestionably 
mftde  mistakes,  both  of  whif?h  cases  were  immediately  and  promptly  dealt  with  by  the 
dety  of  Public  Analysts.  Of  this  latter  fact  Mr.  Bannister  made  no  mention. 
Alter  a  few  remarks  from  Dr*  Dupre»  expressing  surprise  at  some  remarks  of 
truster's,  Mr.  Uelm  did  little  more  than  reiterate  Mr,  Bell  and  Mr*  Bannister's 
lents  in  reference  to  milk.  He  complained  however  of  the  low  fines  when 
les  were  prnved  to  bo  adulterated »  and  introduced  a  personal  element  into  the 
ttter*  by  pointing  out  that  his  own  milkman  had  just  been  fined, 

After  ^Ir.  BeE  Inid  again  defended  the  sp.  gr.  test  for  butter,  Dr.  Alder  Wright 
id  he  thought  the  amount  of  added  water  should  be  calctdated  from  the  limit  used  in 
case  of  milk,  and  not  from  the  average  results  of  general  samples ;  but,  from  Ma 
^marks,  it  would  appear  that  tie  cUd  not  imderstand  that  this  was  the  course  almost 
^variably  taken  by  Public  Analysts.  He  then  referred  again  to  tlio  hydrometer,  and 
rly  showed  that  the  statements  first  made  about  it  were  incorrect. 
The  President,  in  his  concluding  remarks,  appeared  to  think  that  the  troublous 
times  of  the  Pubho  Analysts  were  coming  to  a  conchisiou,  and  that  chemists  were 
rapidly  converging  to  fairly  unanimous  opinions  as  to  the  processes  and  limits  or 
standards.  He  thought  there  should  be  a  difference  between  the  fine  inflicted  upon  the 
man  who  intentionally  adds  water  to  his  milk  and  the  man  who  sells  milk  from  a  poor 
cow  ;  and  therefore  he  thought  there  should  bo  two  standards,  one  of  average  quality 
and  one  of  minimum,  and  that  any  milk  falhng  between  the  two  should  be  regarded 
not  as  adulterated  but  as  not  of  tlie  quality  demnuded.  The  President  then  made  some 
itUer  strong  remarks  in  reference  to  low  foes  paid  for  analytical  determinations,  such 
iuatance  aa  2s.  6d.  or  5s.,  and  the  discussion  was  concluded  with  a  vote  of  thanks  to 
,  Voelcker,  and  its  acknowledgment  l>y  him. 


BALE  OF  FOOD  AND  DKUG8  ACT  (1875)  A]^fEND:iIENT  BILL. 
le    following  is  a   Copy  of   the   Bill   introduced   into   the  House  of  Commons  b^ 

Mr.  Anderson  as  amended  by  tlie  Select  Committee, 
rjncEBAJ)  oonflictiiig  dedtioiii  have  been  given  in  England  and  in  Bootknd  in  regnrd  to  the  meaning 
cfleet  of  •Qotion  six  of  the  Sale  of  Food  and  DrugA  Act,  1875.  in  tlii»)  Aot  referred  to  on  the  prinoipai 
tfid  it  ia  expedient*  in  thin  respect  and  otherwise,  (o  amend  the  said  Aot ;  B<^  il  ^3UM(^«^  Vrj  "^^ 


Queen's  most  Ezcelleni  M&jeaty,  hy  and  with  the  advice  And  oonsontof  tlic  Lords  Spiritoal  and  TomporA], ' 
and  Commona,  in  tlik  pr esent  Parliament  asaembled,  and  by  the  authoritrj?  of  tho  same,  aa  foUovs : 

1,    Thia  Act  may  be  cited  (of  all  purpoaea  aa  the  Sale  of  Food  and  Praga  Act  5h«tiitto. 
Aroeudment  Act,  1879. 

2*    lu  any  prosecution  under  the  proviaiona  <it  the  principal  Aot  for  selling  to  the  ^f^  «J 
prejudice  of  tho  porchaaer  any  artielc  of  food  or  any  drug  which  is  not  of  the  nature,  ortifitM  no 
Hubatanoe,  and  quality  of  the  article  demanded  by  such  purchaBer,  it  f^bull  be  no  defence  JampiOThM»J 
to  any  such  prosecution  to  allege  that  the  pardiaHer,  having  bought  only  for  aiiAly.sis«  waa  for  ualtjr>is> 
not  prejudiced  by  such  sulc.    Neither  shall  it  be  a  good  defence  to  prove  that  the  article  of 
food  or  drag  in  question,  though  defective  in  nature  or  tn  substance  or  in  quality,  was  not 
defective  in  all  three  ri>speetB. 

9.    Any  street  or  open  place  of  public  resort  shall  be  held  to  come  mthin  the  meaniiig  ^''"''^^ 
of  section  seventeen  of  the  principal  Act.  ia  i«x«ets,  *e. 

4.    In  detennining  vrhether  an  offence  has  been  eoomiitted  under  section  six  of  the  Bcdiuitioii  of 
said  Act  by  aeUiBg>  to  the  prejudice  of  the  purchaser,  epirita  not  adulterated  otherwise  than  tolSe  axtani  ol" 
by  the  adtnirture  of  water,  it  shall  be  a  good  defence  to  prove  that  such  admixture  has  not  '^"^Jjj 
reduced  the  spirit  more  than  twenty- five  degrees  under  proof  for  brandy,  whisky,  or  rum, 
or  Ihirty-fivo  degrec55  under  proof  for  giu. 

6,    Every  liberty  haTing  a  separate  cotirt  of  qtinrtex  seasions,  exoept  a  Uberty  of  a  ^JJjJJjf'Jf**' 
oinquc  port,  shall  be  deemed  to  be  a  04»unty  within  the  meaning  of  the  said  Act.  "ommty/' 

6.  The  town  eoimcil  of  any  borough  having  a  separate  court  of  quarter  acsaions  shall  ^^J^ 

be  exempt  ffom  contributing  towards  the  expenses  incurreil  in  the  exex^utiou  of   the  boraoghauot 
principal  Act  in  respect  of  the  county  within  which  sneh  borough  is  situate,  and  the  J^J^^SJ**** 
treasurer  of  tho  county  shall  exclude  the  expenses  so  incurred  from  the  account  required  by  »«>*iy*t, 
fiCiQtion  one  hundred  and  seventeen  of  the  Municipal  Corporation  Act,  1635,  to  be  sent  by 
him  to  such  town  council. 

7.  The  town  couneil  of  any  borough  having  under  any  general  or  local  Act  of  VtwMtmtof 
Parliament,  or  otherwise,  a  separate  police  establishment,  and  being  liable  to  be  uaessed  to  »^p<»S«|io]tot. 
the  county  rate  of  the  county  within  which  the  bororigh  is  situate,  shall  be  paid  by  the 
justices  of  such  county  the  proportionate  nmouut  contributed  towards  the  expenaefl 
incurred  by  the  county  in  the  execution  of  the  principal  Act  by  the  several  jiarishea  and 
parts  of  pariahea  withiu  such  l^orough  in  refii>ect  of  the  rateable  vnltie  of  the  property 
aaaeaaable  therein,  as  ascertained  by  the  valuatioii  lists  for  the  time  being  in  force. 

8.  In  all  prosecutions  under  the  principal  Act,  and  notwithstanding  the  provisions  of  Spcdal  j 
BMtton  twenty  of  the  said  Act,  the  summons  to  appear  before  the  magistrates  shall  be  Umt  i 
aerved  upon  the  person  oharged  with  violating  the  provisions  of  the  said  Act  within  a 
reasonable  time,  and  in  no  ease  exceeding  twenty-eight  days  from  the  time  of  the  imrchaae 
from  such  person  for  test  purposes  of  the  food  or  drug,  for  the  sale  of  whieh  in 
coutravention  to  the  terms  of  the  principal  Act  the  seller  is  rendered  liable  to  prosecution , 
and  particulars  of  the  offence  or  offences  against  tho  said  Act  of  which  the  seller  is  accused, 
and  also  the  name  of  the  prosecutor,  shall  be  stated  on  the  aummons.  and  the  aummona 
ahall  not  be  made  returnable  in  a  less  time  than  seven  days  from  the  day  it  is  served  upon 
the  person  summoned. 


COBEESPONDENCE. 


[The  Editors  are  not  responsible  for  the  opinions  of  theii  OorreBpondenta.] 


To  TffH  Editoii  or  "  The  Anaj^tst," 

Sib,— My  short  **Kotc  on  Violet  Powder"  evidently  contains  some  wliolesome  truths  which 
proved  very  unpalatable  to  various  of  your  readers,  since  their  anger  has  made  them  forget  logic,  fairness, 
and  even  ordinary  propriety.    With  such  lean  of  course  not  enter  into  any  discuRsion,  but  I  would  ask  fox^ 
apace  to  assure  your  correspondent.N,  **The  Manufacturer?  of  the  Steamer  Ovei"  a  GIoIjc  VitMet  Powder,* 
that  I  am  not  aliove  learning  oven  from  manufacturers  of  fcconted  Bclcnitc  powder.      If  they  will,] 
therefore,  kindly  point  out  the  fallacies  and  erroneous  conclusions  contained  in  my  Note,  I  will  carefully j 
consider  their  statements,  and  should  I  find  them  correct  vrill  alter  my  own  accordingly. 

I  must,  however,  at  once  protest  against  the  assertion  that  I  have  included  aifienio  aa  among  thar] 


0ODJitittietita  af  various  violet  powders. 


I  remikiD,  youis,  &c.,  , 

A.  DITPBB. 


To  Tio:  Editor  or  "  The  Akaltbt." 

6a,-*AA  yon  have  called  upon  me  to  produce  whaterer  e^-idenoe  I  may  have  relating  to  the  nature 
BigffhiTfnp  Babetances  contained  in  malt  wort,  and  to  the  detection  of  cane  Rugar  in  wort,  will 

give  IDA  eptkce  to  aay  that  I  have  for  a  long  time  past  been  actively  engaged  in  invcgtigating  the 
matter^  and  have  notes  of  a  ven-  large  number  of  experiments,  Bhowing,  analytically,  that  the  sugar  qI 
vert  ia  malto$t,  not  glucose.  But,  since  my  experiments  cannot  be  compresBed  into  the  narroir* 
eoooapasa  of  a.  letter,  I  trust  to  be  allowed  to  give  them  at  length  at  an  early  meeting  of  the  Society  of 
Public  Analystii, 

Aa  far  ae  I  could  afioertain,  the  method  adopted  by  the  Someraot  House  chemists  to  determme  the 
ijnanlity  of  cane  sugar  m  wort  oonBists  in  boiliog  the  wort  for  a  few  minutes  with  a  liltlc  dilute 
aaiphniic  acid,  by  which  treatment  dextrin  is  said  not  to  be  affected,  cane  sugar  being  converted  into 
glvoote,  the  increase  in  the  amount  of  aaocharine  matter  capable  of  reducing  Fehling's  solution  being 
Mfclcolated  as  cane  sugar. 

How  faulty  and  untruBtwortby  this  method  is,  especially  when  only  comparatively  small  quantitiea 
erf  aiae  sugar  are  in  question,  I  am  ready  to  Bhow.  I  remain,  yours  obediently, 

OTTO  HEHNER. 


THE  BATH   MILK  PROSECUTION. 
reference  to  thia   case,   reported  on  anotJier  page,  our  readers  "will  probably 
lierested  in  the  results  of  Mr.  Gatobouso's  expehmente,  as  detailed  iii  the  followmg 


The  City  Analytical  Laboratory,  36,  Broad  Street.  Bath,  May  9th,  1879. 
the  tujderaigned  Public  Analyst  for  the  city  and  borough  of  Bnth,  hereby  certify  that  on 
l^y  Ist,  1879,  Mr,  Francis,  of  Compton  Dando  and  the  Bath  Marlcet,  brought  to  my  laboratory 
(about  four  feet  high)  full  of  milk  for  experimental  investigation.  This  milk  at  9.15  a.m.  he 
pcooeeded  to  transfer  in  my  prcBence  into  another  vessel  by  means  of  an  ordinary  tin  milk  onp, 
^pptng  at  intervals  of  a  few  minutes  so  that  in  the  cour;te  of  two  and  a  half  hours  he  had 
tiinsfcrred  in  thia  manner  25  quarts,  being  about  one-hall  the  quantity  originally  in  the  tall  tin. 
Ba  also  at  the  same  time  delivered  to  me  a  bottle  of  milk  taken  from  the  Hamc  tin  at  the  time  it  was 
ftat  thetein  al  his  farm.  Having  analysed  the  milk  in  the  bottle  and  also  samples  of  that  token  from 
tht  tio  when  first  opened  and  when  the  dipping  waa  completed,  I  found  the  following  results : — 


U Uk  from  Uio  top  of  the  tin  u 
ikhIvmI  »l  9.15  iJii. 

Water 7420 

Fat 1603 

BoUdsnotfat    ..       1J*77 
Cream    95  per  cent. 

[Uo&day,  May  5th,  Mr.  Francis  at  my  reiiuest  supplied  me  with  eight  (luarta  of  milk  in  a  mHk 
[ordinsry  conatruction,  as  used  for  selling  milk  in  the  streetR,    Five  quarts  of  this  milk  I  transfc 

riog  a  space  af  three  hours  by  dipping  at  intorvala  of  a  few  minutes  from  the  top  of  the  milk,  so 
i^^urb  the  oream  as  Little  as  possible,  and  made  the  three  following  analyses  of  different  portions 


mSk  tram  tJi«  bottle  w  origioallj 
nlmoMl  in  th«  Un. 

Water. 86-92 

Fat 8-2 

SoUdBnotfat   ,.      9-88 

Omom    « 15  per  cent. 


MJtk  rematninff  fn  the  tin 
Rt  ll.&O. 

Water 89*50 

Fat -78 

Solids  not  fat    ..  9  72 

Cream    ........  4  per  cent. 


Mi.  MUfc  M  origiaftll7  In  ihA  tin. 

Water 87-4 

m 13-2 

Midsnotfat..      9*4 
Cream 18  per  cent. 


If  ilk  remaUOng  in  the  tin  at  13*15. 

Water 87-66 

Fat  2-9 

Solids  not  fat 12*45 

Cream 9  per  cent. 


Uilk  taken  been  th«  tin  at  10*46. 

Water 87-3 

Fat 8-4 

SoUdanot  fat....      9*3 

Cream 15  per  cent. 

facts  I  conclude:— 1.  That  the  milk  originally  placed  in  the  tall  tin,  received  by  me  on 
Iht,  WEB  of  excellent  quality.  2.  That  thia  milk  had  l>ccn  standing  in  the  tin  for  a  considerable 
liefore  it  was  reccired,  and  that  its  removal  from  place  to  place  was  not  sufficient  to  prevent  the 
g  to  the  Burface  and  remaining  there.  3.  That  by  selling  milk  from  mch  a  tin  without 
to  mix  the  contents  occasionally,  the  milk  is  ultimately  reduced  to  tbe  atate  of  *•  Rkim 
iing  U}e  greater  part  of  its  fat  by  the  cream  rifling.  4.  That  by  ^"Uing  milk  from  the  ordinary 
tio  in  the  osnal  manner,  no  appreciable  diffeienco  occurs  in  the  quality  of  the  milk. 

{Signed)  J.  W.  QjLiitnouam. 


Ur»  J.  Napier  has  been  appointed  Public  Analyst  for  Bury  St.  Edmunds. 

Mr.  W.  W.  Btoddart  has  been  appointed  Public  Analyst  for  tbe  Borough  of  Chard. 

I>r.  W.  Morgan  has  boea  appointed  Public  Analyst  for  the  Borough  of  Neath. 
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LAW  REPOBTS. 

Spirits  of  Nitre  and  Cbeut  op  Tabtab.— John  Pcnnot-k,  grc*ccr,  cif  Nt)rtoa»  mm  ohilged  At 
Coant;  Petty  Sesaiojis,  at  Stockton,  with  fieliiiig  lulltiltcratcd  spintH  of  uitro  tmd  cream  of 
Mr,  C.  H.  Archer,  of  Stocktou,  dcfcoicled.  Supt.  BeO,  mi»{HjcLor  under  the  Act,  Btatcd  that  oa  the  4Ui 
Febnmry  he  purchased  aix  otmces  of  Bpirits  of  sweet  nitre  at  the  defendant'B  shop,  He  told 
dofeodaut  it  was  for  purposes  of  annlyBis.  He  divided  it  into  three  portions,  one  of  which  he  gfkJQ 
the  defendant,  the  second  he  retained,  and  the  third  he  sent  to  Mr.  Edgar,  of  Kewcastle,  HLq  Couo' 
Aiialystj  who  c<irtified  it  to  contain  25  per  cent,  more  water  than  genniue  nitre  oontaiu(?d.  There  was 
fair  proportion  of  nitrons  ether.  On  the  same  day  he  purchased  fonr  ounces  of  cream  of  tartar,  a: 
the  same  process  as  mentioned  in  the  first  case  was  gone  thxough.  Mr.  Edger  certified  the  artieh) 
oontoiii  an  excess  of  tartrate  of  Ihne — tartrate  of  lime,  8*5  per  cent. ;  sand,  1*2  per  cent, ;  sulphate  of 
harrtA,  17  per  cent.  He  produced  Uie  analyst's  oertihcate  in  each  case.  Mr.  Archer  said  that  in  Um, 
first  case  his  defence  was  that  although  the  nitre  was  of  inferior  quality  it  was  a  commerdal  article, 
of  tlio  (imdity  usually  sold.  The  first  quahty  of  nitre  was  seldom  produced,  the  isiecoud  was  actually 
in  town,  and  tlie  third  was  generally  pold  in  tlie  coimtry  for  cattle.  Mi*.  Bell  paid  for  an  inferior  artii 
Aud  he  was  entitled  to  no  better  quality  than  he  got.  Mere  inferiority  was  no  ground  on  whieh 
oouTict  a  man  under  the  Act,  and  he  therefore  asked  the  bencli  to  dismiss  his  client.  As  to  the 
of  tartar,  the  tartrate  of  hme  was  left  in  thiongli  the  mode  of  prwhictiou  ;  and  the  article,  like  the  nitrer 
was  sold  precisely  as  it  was  got  in  tlic  first  instance.  Mr.  Dodgaon,  of  tlie  firm  of  Mandale,  Dodgson 
and  Co.,  bore  out  3Ir.  Arohex's  remarks  as  to  the  iiili'e,  and  addtil  that  people  objected  so  much  to  paying 
for  a  superior  nunlity  that  it  was  seldom  offered ;  cream  of  tmiiir,  he  explnined,  was  product  from  the 
cruet  of  wine.  The  crust  of  red  wine  was  cleared  by  mean^  of  white  day,  and  tliere  usually  remained  a 
certain  amount  of  lartrate  of  lime,  and  not  vmfrequently  a  small  quantity  of  the  clay.  He  sapplied  Uio 
defendant  with  tlie  nitre,  and  Uie  cream  of  tmiar.  Supt.  Bell :  And  of  eourseyou  are  consequently 
anxious  that  there  ishoiild  be  no  conviction.  The  bench  said  they  were  satislled  that  there  had  been  an 
infringement  of  the  Act,  but  it  was  not  a  serious  one.  They  fined  the  defendant  Is.  and  costs  in  each 
ease.  J.  Clay,  general  dealer,  of  Norton,  was  also  charged  with  selling  adulterated  nitre.  Supi.  Bell 
stated  that  in  this  case  the  analyst  had  certified  the  sample  to  contain  24  per  cent,  more  water  than  was 
contained  in  genuiue  nitre.  Cream  of  tartar  purchased  at  the  defendant's  was  found  to  be  much  butler 
than  that  sold  by  Mr.  Peuuoek ;  it  was  nearly  pure,  and  a  anmmons  had,  therefore,  not  been  taken  out. 
— The  Defendant  said  ho  sold  the  nitre  exactly  as  he  got  it  from  the  wholesale  grocers.  The  Bench: 
Wo  fine  you  Is.  and  coats.    You  must  not  sell  any  more  of  this  unlesi;  you  tell  people  what  it  is, 

AiiUU  XM  BiuiA^. — George  Allen,  baker,  of  Walsall,  was  smnmoucd  at  the  instance  of  l^tr.  C 
Stoph^is,  sanitary  inspector,  for  seUing  an  article  of  food  not  compounded  of  tlie  ingredients  demand 
and  also  for  selling  bread  oontaiuing  alum,  so  as  to  be  lojiuioiis  to  health.    The  inspector  stated 
he  purchased  a  two-pound  loaf  at  the  shop  of  defendant,  and  forwarded  it  to  Mr.  E.  W.  T.  Jones, 
Borough  Analyst,  whose  certificate  of  analysis  he  produced.    The  certificate  showed  that  the  loaf 
adulterated  with  alum  in  the  proportion  of  36  grains  to  the  four-pound  loaf,  and  that  such  adulterotii 
would  tend  to  reader  the  bread  indigestible.    Dr.  J.  Maolaohlar,  medical  officer  of   health,  gayo  it 
his  opinion  that  the  quantity  of  alum  stated  would  be  likely  to  make  brood  injurious  to  b 
Addressing  the  Bench  for  the  defence,  Mr.  Nansun  suid  he  did  not  dispute  that  there  was  alnm  in 
loaff  but  he  urged  that  none  was  put  in  by  the  defendant  or  at  his  establishment,  and  that  the 
was  used  just  as  it  came  fiom  tlie  miller.     The  Bench,  after  hearing  the  defendant,  considered  the 
prored,  and  imposed  a  fino  of  £5  and  costs  (including  professional  charges),  on  the  first  Bummons,  Iho 
other  being  withdrawn.    The  fine  and  costs  amounted  to  £7  lis. 

Adultebatdcci  Mile. — WtUiam  Berridge,  farm©-,  of  Duntox  Boisctt,  near  Lutterworth,  Letcesi 
was  summoned  for  selling  milk  adulterated  with  water.    Mr.  Bicketts,  solicitor,  prosecutc<.l  on  behalf 
ihd  Metropohtaa  DairjTuen's  Society;  Mr.  Louis  Lewis  appcarwl  for  the  defence.    Mr.  Bicketts  said 
fhs  prosecutor  in  this  case — Mr.  Thomas  Gibson,  of  Walbrook  Pair}-,  East  Boad,  City  Boad — wan  a 
member  of  the  Dairjrmen'a  Society,  and  had  contracted  with  the  defiMidant  to  supply  him  with  milk 
every  day,  which  was  delivered  at  the  Midland  Railway  terminuB.    In  conset|ucnce  of  gome  suspioi 
which  ho  entertained  as  to  the  quahty  of   the  milk  ho  communicated  with   the  society's  oflS 
Mr.  Pariah,  who  took  a  sample  of  some  of  the  milk  in  a  bottle  on  its  arriving  at  the  St.  Pancras  Statioi 
when  it  had  become  the  property  of  Mr.  Gibson.    Tlic  sample, was  taken  to  Dr.  Stevenson,  Pub 
Analyst,  who,  upon  examining  it,  found  it  to  be  adulterate<l  with  14  i>er  cent,  of  added  water.    Witn 
having  been  called  to  bear  out  Mr.  Bickettfl's  statement,  Mr.  Barstowe  said  this  was  the  kind  of  oflenoe 
mahed  to  gei  hold  of.    As  tbeie  appeared  io  have  been  no  complaints  made  in  the  neighbourhood  ^vhoiv 
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the  dfifeniUnt  carried  cm  his  bnsinesB,  lie  would  iDflict  a  somewhat  mitigated  penalty.  He  had  power  to 
InqxMe  a  Eue  of  £20.  The  ooBts  had  been  heavy  in  this  case,  and  amounted  to  £10  lOs*  and  this,  with 
%  fine  of  £5,  was  the  penalty  he  woxild  inflict.    The  fine  was  at  once  paid. 

SKniMiNo  iliLE.— At  the  Bath  Policocoort,  hefore  the  Mayor  and  other  magistrates,  Henry  Francis, 
dairyman,  of  the  Market,  was  aommoned  for  sellixig  milk,  wldch  was  not  of  ihe  natoxOf  Bnbstanoe,  and 
(|nality  demanded.  Mr.  F.  H.  Moger  and  Mr.  F.  8.  Clark  defended.  Mr,  Moger  stated  that  Inspector 
^Montagu,  on  the  8th  May,  bought  at  a  Rtall,  which  defendant  kept  in  the  market,  some  railk. 
Mr.  Montagu  informed  the  person  in  charge  of  the  stAll  tliat  it  was  purchased  for  the  purpose  of  being 
analysed,  and  divided  the  sample  into  three  parts.  The  inspector  took  a  portion  to  tlie  Public  Analyst, 
Mr.  Gatehouse.  The  certificate  of  Mr.  Gatehouse  certified  that  "  I  received,  on  the  8th  day  of  April*  1879, 
of  Mr,  H.  G,  Montagu,  a  sample  of  mUk  in  a  sealed  bottle,  labelled  No.  5,  signed  H.  G,  M..  for  analysis* 
whii^  then  weighed  seven  ounces,  and  have  analysed  the  same,  and  declare  the  reaoll  of  my  analysis  to 
be  aa  follows  : — ^Water,  89*79  ;  fat,  1-13 ;  casein,  sugar,  dc,  8-40 ;  ash,  '68 ;  cream,  i  per  cent,  by 
Tolome.  I  am  of  opinion  that  the  same  is  a  sample  of  milk  which  is  detioient  in  fat  to  the  extent  of  55 
per  cent.*'  Mr.  Gatehouse  was  examined  in  support  of  his  certificate ;  and  the  defendant  was  then  called, 
and  accounted  for  the  absence  of  fatty  matter  by  constant  dipping  in  the  can  which  contained  the  rniHc, 
and  from  which  milk  had  been  sold  four  and  a-half  hours  before  the  sample  in  question  wan  taken  from 
il«  uid  undertook  to  supply  Mr.  Gatehouse  with  a  can  of  milk  to  experimont  upon,  Mr*  Gatehouse 
coDsiderizig  that  the  constant  dipping  would,  to  a  certain  extent,  mix  the  cream  with  the  milk.  After 
osusnlling  privately  together,  the  Mayor  announced  that  the  Bench  could  not  agree  on  a  decision,  and 
Iherafoie  the  ca^  would  be  dismissed. 


NOTES  OF  THE   MONTH. 

The  unintentional  Bkiinming  of  milk  (first  brought  forward  as  a  good  defence  in 
cases  \vUcre  a  milkman  was  charged  with  selling  Bkimmed  for  fresh  milk,  on  the 
' ^=ion  of  a  certain  learned  professor's  now  historical  ride  in  a  milk  cai't)  has  again 

d  up  in  Bath ;  and  in  an  elaborate  report,  Mr.  Gatehouse  haa  concluded  that, 
uaiLitri  certain  circiunstanceB,  such  involuntary  fraud  is  quite  possible.  In  the  face  of 
tills  defence,  it  is  certain  that  no  prosecution  for  skimming  milk  can  ever  lie,  but,  in  the 
interests  of  the  public,  we  would  suggest  that  when  it  is  next  offered,  the  prosecution 
sliould  ai-gnc  that  an  essential  point  in  the  business  of  a  purveyor  of  milk  is  to  uso  such 
h  and  such  precautions  as  wiU  secure  that  his  final  customers  shall  not  be  robbed 

advantage  of  tlie  first;  and  that,  no  matter  whether  it  bo  done  wilfully,  or  only 
by  want  of  due  precaution,  the  offence  of  selling  to  the  prejudice  of  the  latter 
purchasers  remains  the  same,  and  conviction  should  follow.  Of  course,  if  the  magistrate 
is  satisfied  that  it  was  a  case  not  of  criminal  intent,  but  only  of  contiibutory  negligence, 
then  bo  can  take  that  as  a  plea  ad  muericorfUam  in  fixing  the  fine. 


A  recent  case  in  which  a  sample  of  milk  was  sent  to  Somerset  House  for  ansilysis 
throws  some  light  on  the  differences  in  the  deductions  which  the  biland  Revenue 
chemists  have  di*a\\Ti  from  theii*  analyses,  and  those  obtained  by  Pubhc  Analysts. 

A  sample  of  milk  was  analysed  by  a  Public  Analyst  in  April.  In  May  the  sample 
WM  sent  to  Somerset  House,  but  previously  to  sending  it  the  bottle  was  opened  by  the 
tuspectort  and  a  portion  of  its  contents  removed  by  him  in  the  presence  of  two  analysts, 
one  of  whom  examined  the  portion  removed.  The  bottle  was  then  re-sealed  by  the 
inspector,  and  forwarded  the  same  day  to  the  Inland  Revenue  Laboratory.  The  results 
obtained  were  as  follows — 


Solids  not  fat 

Fat 

Ash 

CI.  in  AbIi 

Opinion   *. 


First  Analyut. 

7'78 

2-60 

■87 

•23 

15  y*  water. 


Second  Analyst. 

7*58 

2'42 

•86 

•22 

15  fo  water. 


Somerset  House. 
7-U 
2-88 

Not  determined* 
ditto. 
10  '/*  water. 


The  interest  of  the  analyses  lays  mainly  in  the  fact  that  the  second  analyst  and 

►njereet  House  chemists  received  tlie  sample  within  a  few  horns  of  each  otht}r. 

:     .i3  then  a  month  old,  and  the  diflerenoe  between  the  first  and  second  columns  shows 

the  change  it  had  then  undergone,  but  the  Somerset  House  chemists  find,  either  on  the 

mmQ  day  or  the  next,  44  less  solids  not  fat  than  No,  2  t)i,u?A>f^\.\  o^  «*%  u^^xVj  ^s  mss^ 
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be  the  6ame  difference  as  exists  between  their  standard  results  and  the  results  of  Pablic 
Analysts  generally*    This  points  to  the  source  of  the  discrepancy :  their  eolids  not 
are  evidently  dried  at  too  Ingli  a  temperature,  or  too  long. 


>Iic    , 


We  have  pleasure  in  drawing  the  attention  of  our  readers  to  the  abstract  which  we 
print  of  the  discuseion  which  took  platie  before  the  Institute  of  Chemistry  on  the  subject 
of  Food  Adul^ration,  and  we  write  this  none  the  less  sincerely,  although  we  note  with, 
regret  tliat  but  little  new  matter  was  brought  forward  by  the  various  speakers.  Indee( 
the  most  striking  featuie  in  the  whole  discussion  seems  to  have  been,  in  the 
instance,  an  attempt  to  iguoi'e  all  the  work  which  had  been  done  by  the  Society 
Pubhc  Analysts,  although  it  amounted  to  as  many  thousands  of  analyses  as  the  numi 
of  speakers  present  could  claim  to  have  made  hundreds.  After  a  short  time,  how* 
it  became  evident  that  the  work  of  Public  Analysts  must  be  referred  to,  notwithsl 
this  attempt  to  ignore  it,  and  we  certaixdy  have  nothing  to  complain  of  in  the  ciit 
which  it  received.  Coming  Ji'om  such  a  quarter,  the  criticism  was  sm-e  to  be  severe, 
that  seems  to  us  immaterial,  for  no  statement  put  forwaid  by  tlie  Society  ab  a  definit 
fact  appeai-s  to  have  been  in  any  way  disproved.  It  would  have  been  much  better 
the  discussion  had  been  an  open  one,  so  that  a  little  new  information  might  have  Le< 
thrown  on  the  subject. 


WJ 


Apropos  of  this  discussion,  it  is  a  very  singular  tiling  that  the  President  of  th< 
Institute  should  appeal-  to  think  that  Pubhc  Analysts,  as  such,  are  the  gentlemen 
are  under- bidding,  and  therefore  lowering  the  status  of  the  profession.     Practically, 
is  not  so.    We  do  not  know  of  a  single  instance  in  which  a  Pubhc  Analyst  does  not  gt 
remuneration — say,  for  instance,  for  milk  analyses — which  is  not  above  that  accepted 
some  persons— it  may  be  even  by  members  of  the  Institute  itself— for  analyses 
samples  from  private  customers.     True,  the  2s.  6d.  fee  is  named  in  the  Act,  but  this  fee 
meant  to  be,  and  practically  is  in  every  case,  supplemented  by  a  respectable  yearl] 
salary.     Is  this  the  case  always  in  reference  to  private  work  ?     Could  not  the  Institut 
take  this  subject  up  and  look  carefully  into  it  *?     Some  of  its  influential  members  woul< 
be  able  to  give  important  and  valuable  inl'onnation  on  this  point,  even  though 
fairly  and  honestly  admit  then*  lack  of  experience  in  reference  to  food  analysis. 


the] 


RECENT    CHEraCAL    PATENTS. 

The  following  specifications  have  been  pubhshed  during  the  past  month,  and  a 
obtained  fi-om  the  Great  Seal  Oflice,  Cm-sitor  Sti-eet,  Chanceiy  Lane,  London. 

N*nie  of  P«t«Dtee.  Title  of  Patciit.  Prfee. 

Wt  WeldoD    . .         ,,         , ,         . .     Manufacture  of  Soda  and  Fotaah 

W.  Weldon Mannf  acture  of  Alkalioc  and  EortU  Metal  Cyanides  , . 

P.  Spenoe  and  T.  niingwortli        . .     Manufacture  of  Sulphate  of  Ammonia . . 

H.  Keuyon  . .         . .     Pmifying  Coal  Gas  and  Manufacturing  Carbonate  of 

Ammonia       . .         . .         . .         , .         , ,         , . 

C.  M.  Sombart Producing  Iodine  and  Brome 

E.  G.  Brewer Manufacture  of  Cements  ..         ♦ 

J,  H.  Johnson Apparatus  for  Compressing  Ammoniaoal  and  other 

Gasea 

J.  Imrny        . «  **     Manufacture  of  Potat^sa  and  Soda  Carbonatea  from 

Potassium  and  Bodiiun  Chlorides  . .         . ,         . .     6c 

O.  Glover Destroying,    Ac,    Deleterious    Compounds    formed 

during  Manufacture  of  Soda  Aah  . . 

A.  McDougall  and  J.  Hepwortb  . .  Purification  of  Gas  and  Bepamtion  of  productB  there- 
from   . .         , .         . .         ♦ .  .  . .  . ,     2d. 

A.  Rowan       ♦,         Manufacture  of  Cement  ..         ..  ..3d. 

W.  Morgan-Brown  . .         . .         . .     Phosphorescent  Powders,  ite . .     (Jd. 


No. 

2776 
3621 
3840 
S897 

1}844 
3000 
3917 

3967 

3973 

4003 

4019 
6250 


BOOKS,    kc,    EECEIVED. 

The  Chemist  and  Druggist ;  The  Brewers'  Guardian  ;  The  British  Medical  Journal ;  The  Medical  rn*Ms  i 
The  Pharmaceutical  Journal ;   The  Sanitary  Eecord  i   The  Miller  ;   The  Anti- Adulteration   lle\i©w 
Journal  of  Applied  Soience ;   The  Boston  Journal   of  Chemistry  ;  The  Diiiryman  ;  The   Anierici 
Dairyman ;   The  Practitioner ;   American  New  Remedies  ;   Proo<?edingB  of  th&  American   Chemici 
Sometj  ;   Le  Praticien  ;   The  Inventors'  Record  ;  Estimation  of  Phosphoric  Aeid  and  Magnesia,  bj 
Mesav.  Tmsbemnoher  and  I>eDhun  Smith  ;   OrgaiUQ  ChemiBtry,  by  Hugh  Clemeute ;  AzudyficAl  Koi 
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SOCIETY  OF  PUBLIC  ANALYSTS. 
A  Geivebal  Meeting  of  tliis  Society  was  licld  at  Burlington  House,   Piccadilly,  on 
Wednesday,  Juno  4tL,  the  President,  Dr.  Muter,  M.A.,  F.C.S.,  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

]Mr.  W.  F.  H.  Pocock,  Analytical  Chemist  of  Cape  Town,  Cape  of  Good  Hope, 
was  proposed  for  election  as  a  ^[emhcr. 

Dr.  Dupre  gave  notice  of  liis  intention  to  propose  a  Resolution  at  tlie  next  Meeting 
in  reference  to  the  appointment  of  a  Foreign  Secretary. 

Dr.  Dupre  read  a  paper  *'  On  the  Examination  of  Spiritus  ^Etheris  Nitrosi." 

Mr.  Wignor  read  a  paper  by  -Mr.  J.  Carter  Bell,  **  On  the  Analysis  of  Flour  and 
Bread." 

And  also  a  paper  hy  Mr.  A.  Wynter  Blyth,  "  On  tlio  Analysis  of  Dcvonsliiro 
Cream." 

Tlio  next  Meeting  of  the  Society  of  Public  Analysts  will    1)0  hold  at  Shcftield, 
during  the  erecting  of  the  British  Association,  early  in  August  next. 


NOTE  ON  THE  EXAMINATION  OP  SPIRITUS  /ETHERIS  NITROSI. 

By  a.  Dupre,  Ph.D.,  F.R-.S. 

Jt\'(oI  hffoir  the  Socirti/  of  Vnhlic  AnaJijah.  on   1th  June,  Lfi70. 

HAviKa  at  various  times  been  asked  for  explanations  as  to  tlio  method  I  use  for 
estimatiJig  the  amount  of  nitrous  other,  contained  in  a  sample  of  Spiritus  .Etheris 
Nitrosi,  I  take  tliis  oi)portunity  of  describing  the  method  once  for  all.  The  principle 
of  the  method  will  be  found  in  Puflos  Apotheherhwh,  Edition  1867,  p.  251,  and  I  have 
simply  worked  out  tlie  details  a  little  more  fully.  For  tlie  present  I  confine  myself  to 
the  analytical  method,  and  must  leave  many  pomts  of  interest  connected  with  the 
Bnbject  to  some  future  time. 

Spiritus  iEtheris  Nitrosi,  as  is  well  known,  is  directed  to  be  prepared  fJhit, 
Diann,)  by  distilling  a  mixture  of  spirit,  nitric  and  sulphuric  acids  and  cop])er,  and 
mixing  the  distillate  obtained  with  a  ccrtaui  proportion  of  spirit.  If  all  the  nitric  acid 
employed  were  used  uj)  in  the  formation  of  nitrous  ether,  the  proportion  of  such 
contained  in  the  finished  product,  if  two  phits  of  spirit  are  added  to  tlie  15  ozs.  of 
distillate,  would  amount  to  about  O'^  per  cent.  In  practice  this  result  is,  however, 
never  obtained  ;  and,  according  to  my  experience,  we  may  consider  a  product 
containiDg  8  per  cent,  of  nitrous  ether  as  fairly  representing  the  B.P.  preparation. 

In  judging  of  the  purity,  or  otherwise,  of  any  given  sample  of  Spu-itus  iEtheris 
Kitiosir  B.P„  the  particular  method  of  manufacture  adopted  in  the  preparation  of  the 
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sample  is,  of  conr^,  perfectly  immaknal :  as  long  as  it  fairly  corresponds  in  strengili 
to  the  B.P.  standard,  it  must  be  considered  ns  of  the  nature,  substance  and  quality 
demanded,  however  produced. 

Characters.  B.P.  Transparent,  very  slight  tinge  of  yellow.  Specific  gravity, 
0-815.  Effervccices  feebly,  or  not  at  all,  when  shaken  with  a  little  bicarbonate  of  soda. 
AVhen  agitated  with  a  solution  of  sulphate-  of  iron,  and  a  few  di-ops  of  suliihuric  acid, 
it  becomes  olive  browu  or  black.  If  it  bo  agitated  with  twice  its  volume  of  saturated 
solution  of  chloritle  of  calicum  in  a  closed  tube,  two  per  cent,  of  its  original  volume 
separate  in  tlie  foi-m  of  niti-ous  ether,  and  rise  to  the  .surface  of  the  mixtm-e. 

Further  Tests  of  Purity,  Should  give  no  precipitate  with  nitrate  of  silver ;  absence 
of  hydrocyanic  and  formic  acids.  A  small  quantity  i)oured  on  a  little  water,  and 
ignited,  should  leave  an  aqueous  solution,  which  gives  no  precipitate  with  nitrate  of 
silver  ;   absence  of  hydrochloric  otlier,  chloride  of  ethylene,  &c. 

The  chloride  of  calcium  test  is  not  of  much  value.  Firstly,  because  only  those 
samples  respond  to  it  which  are  nearly  of  the  proper  strengtli,  and  no  information  is 
gained  as  to  the  compofsitiou  of  those  samples,  from  which  uothuig  separates,  excej^t  of 
course  that  they  arc  below  the  proper  strength.  Secondly,  because  tlie  substance 
sexiarating  though  chiefly,  is  not  by  any  means  only,  nitrous  ether.  The  ii'on  test  may 
bo  used  as  a  rough  quantitative  tost  by  using  a  sample  of  known  strength  for 
comparison,  and  it  offers  a  very  ready  means,  before  a  magistrate  for  example,  to  show 
the  character  of  any  impugned  sample. 

FMimaiion  of  Xitrous  F.ther.  Ten  cubic  centimetres  of  the  ether  are  introduced  into  a 
small  ilask  already  containing  about  1*5  grammes  of  solid  potash  hydmte.  The  flask  is 
closed  with  a  well-fitting  cork,  gently  agitated  from  time  to  time  to  promote  solution  of 
the  potash,  and  left  standing'over  night.  Next  day  the  contents  of  tlie  flask,  more  or 
less  yellow  according  to  the  amount  of  aldehyde  present,  are  washed  into  an 
evaporating  basin  with  50  c.c.  of  water,  and  the  mixtiu*e  evai)orated  on  a  water-bath  to 
about  half  or  one-tliii-d.  The  ronininder  is  allowed  to  cool,  filtered  tlirough  a  little 
glass  wool  into  a  beaker  made  up  to  300  c.c.  with  water,  50  c.c.  of  diluted  sulphuric 
acid  (1  in  4)  are  added,  and  the  nitrous  acid  present  determined  by  a  standard  solution 
of  permanganate.  This  standard  solution  is  prepared  by  dissolving  8'475  grammes  of 
pure  permanganate  of  potassium  (or  its  equivalent)  m  one  Utre  water ;  1  c.c.  of  this 
solution  is  equivalent  to  O'Or  grammes  of  nitrous  ether,  and  therefore  indicates 
0*1  per  cent,  of  nitrous  ether,  if  10  c.c.  of  ether  have  been  taken.  The  decolouration 
of  the  permanganate  is  rapid  at  first,  gradually  becoming  slower.  As  soon  as  this  is 
perceived  not  more  than  0*5  c.c.  arc  added  at  a  time,  and  the  process  must  be 
considered  as  at  an  end  if  the  solution  still  shows  a  distinct  puik  or  red  colouration 
two  minutes  after  such  addition.  For  every  cubic  centimetre  of  permanganate  sokition 
then  used,  the  Spmtus  ^Etheris  Nitrosi  contains,  at  a  maximum,  0*1  per  cent,  of 
nitrous  ether.  The  solution  still  contiimos  to  decolomise  permanganate,  though  but 
slowly,  and  much  more  will  liave  to  bo  added  before  the  colouration  becomes  permanent. 
I  have  however  convinced  myself,  by  many  experiments,  that  aU  nitrous  add  present 
is  oxidised  when  the  above  indicated  pomt  is  reached.    No  doubt  other  substances  are 
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oxidised  as  well,  and  the  piocess  mdicatcs  more  niti'ous  ether  tiiau  is  actually  prOBCut ; 
but  as  the  error  is  on  the  side  of  lexiieiicy,  it  is  perhaps  an  advantage  rather  than 
otherwise.  By  following  out  strictly  the  directions  here  given,  it  will  he  found  that 
duplicate  analyseti  of  a  sample  rarely  differ  more  thsiu  0*1  per  cent,  from  each  other ; 
while,  witli  poor  samples,  tlie  agreement  is  even  more  perfect.  Should  a  sample  require 
much  permanganate,  and  the  solution,  instead  of  becoming  colourless,  remains  brown 
or  yellow,  more  snlphm-ic  acid  must  be  added. 

If,  instead  of  evaporating  and  filtering  the  alcoholic  solution,  it  is  at  once  diluted, 
ifiidified,  and  permanganate  added,  more  of  the  latter  will  be  requu-ed  than  in  the 
fomier  case.  In  good  samples  the  difference  is  sometimes  great,  but  in  most  poor 
samples  it  is  but  shght,  and  in  such  case  this  more  rapid  process  may  be  adopted.  1 
have  also  tried  the  process  of  adding  at  once  an  excess  of  permanganate,  letting  stand  five 
minutes  and  estimating  the  excess  remaining,  but  the  results  given  are  decidedly  too 
high.  Various  other  methods  have  been  proposed  for  the  estimation  of  the  nitrouo 
ether,  but  I  do  not  propose  to  enter  into  such,  as  the  process  given  fulfils,  I  believe,  all 
necessary  conditions. 

It  is  stated  in  most  works  on  the  subject  that  uitrous  ether  is  rapidly  decomposetl 
and  becomes  acid,  The  latta*  statement  is  coiTect,  as  far  at  least  as  ordinary  Bpiritus 
iEtheris  Nitrosi  is  concerned,  but  the  former  is  not  in  accordance  with  my  experience. 
Spiritns  vEtheris  Nitrosi  becomes  neid  mainly  on  account  of  the  oxidation  of  the. 
aldehyde  it  contains,  while  the  nitrous  ether  present  suffers  but  slow  decomposition,  at 
least  when  dissolved  in  spiiit  of  sufficient  strength.  The  following  analyses  will 
tllastrate  this.  Sample  I.  was  prepared  by  myself  on  Febraary  21st,  1972,  and  has 
boon  kept  ever  since  ui  a  glass  stoppered  bottle  (white  glass)  of  one  litre  capacity  which 
it  filled  about  half  at  first.  About  one  half  of  the  neck  of  the  bottle  was  broken  off 
early  in  1872,  so  Uiat  tlie  stopper  does  not  fit  very  tightly  since.  The  bottle  stood  on 
a  ahelf  in  the  laboratory  exposed  to  ordinary  diffused  daylight,  but  never  to  direct 
t»unlight.  On  the  bench  below,  and  near  to  where  the  bottle  stands,  a  Bunsen  gas 
burner  is  frequently  in  use.  Sample  II.  was  bought  as  a  sample  of  Spiritus  ^theris 
Ksirosi  /Brit,  I 'harm,)  from  a  well  kno^vn  wholesale  house  on  December  2nd,  1873. 
It  was  contained  in  the  ordinary  pint  bottle  of  green  glass,  and  stood  ever  since  in  a 
cupboard  of  the  laboratory,  or  in  other  words  chiefly  in  the  dark.  Both  bottles  were 
frequently  opened,  and  small  portions  of  ether  taken  out  in  the  intervals  between  the 
a&alyses  given : — 


Ko.  of 

Date  of 

Spccifle 

Corrcspouding 

Total  ftcid  free 

Ileal 

Mmpk. 

eukmiiiatiou. 

gravity. 

alooholio  jstreugth. 

as  acetic  acid. 

nitrouB  ether. 

1. 

Feb.  21,  1872 

•836 

84'8  per  cent.  b.  w. 

010 

200 

Nov.  15,  187a 

•839 

83-G        „ 

0*90 

198         , 

April  23.  1879 

•8U 

81-7 

085 

069       1 

il.       , 

Deo.  2. 1873 

•924 

80-6 

119 

1-85        ^ 

1 
1 

April  16.  1879 

•847 

80-5 

1-38 

0-W 

We  bee,  therefore^  that  oven   uuder    somewhat   uniavourable   couditiond   tl 
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decoxnpoBiiiou  of  iJie  nitrous  ether  proceeds  but  slowly,  aud  the  plea  sometimes 
advanced  by  chemists  that  the  sample  of  Spiritus  Athens  Kitrosi  obtained  at  theii* 
shopsi  and  found  wanting,  had  been  kept  for  some  time  and  had  decomposed,  may 
safely  be  set  aside  as  untrue. 

In  conclusion,  I  give  the  analyses  of  a  number  of  samples,  every  one  of  wliich  was 
bought  as  Spiritus -Ethoris  Nitrosi  f  Brit,  rhann,j,  and  should  therefore  have  had  a 
sp.  gr.  of  O'Q-LS,  and  contained  about  B  per  cent,  of  nitrous  ether.  All,  except  the  last, 
were,  however,  bought  before  the  present  Sale  of  Food  aud  Drugs  Act  came  into 
operation.  Tlie  last  sample  wa-^  supplied  to  the  Westminster  Hospital  eai'ly  in 
April,  1879.  The  bottle  coutaiiiiug  it,  a  Winchester  quart,  was  labelled  "  Spiritus 
-iEtheris  Niti-osi,  Brit.  Pharui.,  sp.  gr.  0-815."  The  bottle  was  quite  full,  and  had  not 
been  opened  at  the  Hospital,  the  stopper  being  still  lied  over  with  bladder  when  I  took 
the  sample  on  April  23rd,  1871). 

SpcciUc  Conespondiug  Total  free  acid  Beal 

gravity.  alcoholic  strcugth.  aa  acetic  acid.  uilrouB  ether. 

0-908  . .         . .  5 1-05  per  cent.  b.  w.  0--1-2  ixjr  cent.        . .  0-23  per  ccut. 

0-913  ..         ..  5'20  ..         ..  0-39  ..         ..  0-19 

0-851  ..         ..  79-  ..  009  ..         ..  0-06 

0-892  ..         ..  61-5  ..         ..  0-32  ..         ..  038 

0-854  ..         ..  77-7  ..         ..  0-47  ..         ..  014 

0-936  ,.         ..  41-8  ..         ..  0-41  ..         ..  0-iO 

0-861  ..         ..  79-  ..         ..  1-14  ..         ..  1-80 

0-928  ..         ..  45-6  ..         ..  0-33  ..         ..  0-26 

0-852  ..         ..  78-5  ..         ..  0-28  ,.         ..  0-07 

0-818  ..         ..  80-  ..         ..  1-28  ..         ..  1-40 

0-849  ..         ..  79-7  ..         ..  0-96  ..         ..  Ooa 

Mr.  Hehner  suggested  tliat  the  direct  addition  of  iodide  of  potassimn  would  give  a 
much  faii'er  measm-e  of  tlie  quantity  of  nitre  present.  He  would  add  acetic  acid  and 
iodide  of  potassium,  which  botli  Dr.  Muter  and  Mi'.  Wigner  said  they  thought  was 
a  very  good  idea. 


ON  THE  ESTIMATION  OF  ETHYL  NITRITE  IN  SPIEITUS  JSTHEllIS 

NITROSI,  B.P. 

By  John  Muter,  Ph.D.,  F.C.S. 
I  HAVE  been  in  the  habit  of  using  a  saponification  process  for  this  spirit,  but  I  work  in 
a  manner  somewhat  ilififerent  from  that  used  by  Dr.  Duprc,  which  I  think  possesses 
several  advantages.    The  solutions  I  use  are  :  — 

(1).  Decinoi-mal  solution  of  hyposidphite  of  soda  (sodium  thiosulphate),  made 
exactly  according  to  the  directions  of  the  British  Phaimacopoeia,  each  c.c.  of  which 
=  '0127  fi'ee  iodine. 

(2).  Solution  of  potassium  permanganate,  containing  8*175  grammes  per  litre,  and 
chocked  to  balance  the  *'liypo."  solution,  by  addiug  excess  of  saturated  solution  of 
potassium  iodide  to  100  c.c,  and  then  seeing  that  the  iodine  set  free  exactly  requires 
100  c.c.  of  *'hypo."  for  complete  decolourisation,  starch  paste  being  added  as  on 
indicator  towards  the  end  of  the  i)rocess. 

I  first  take  the  specific  gravity  of  the  sample  at  60^  Fahr.,  and  I  then  measure  out 
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10  c.c.  of  the  spirit  for  analyjiis.  This  I  digest  witli  sufilcicnt  potassium  liytlnito  in  a 
smidl  strong  glass  flask,  closed  by  a  cork,  tlirongli  wliich  passes  a  bent  delivery  tube, 
dipping  under  a  column  of  mercury  in  a  tost  tube,  of  such  a  height  as  will  enable  me  to 
Leat  gently  on  a  wjiter-bath  under  pressm*e  without  bursting  the  flask.  This  pouit  is 
ascertained  by  a  blank  experiment,  during  which  the  flask  is  wrapped  m  a  cover  to 
prevent  accident ;  and  once  anivcd  ut,  the  same  Jhisk  and  mercury  column  are  always 
employed.  After  digestion  under  pressure  with  fi-oc^uent  agitation  for  some  time  (an 
hour  being  usually  ample),  water  is  added,  and  tlio  contents  of  the  flask  evaporated  in 
a  basin  until  no  smell  of  spirit  is  porci'i>tibl(^  The  residual  liquid  havuig  been  rendered 
JH*t  Hi'utral  with  sulphmic  acid,  is  Altered  uito  a  flask  conlaujing  75  c.c.  of  perman- 
ganate solution,  previously  diluted  to  '200  c.c.  with  water  and  at-idulated  with  20  c.c. 
dilute  sulphuric  acid  (1  m  3),  and  the  flask  having  been  corked  is  left  for  half  an  hour. 
At  the  end  of  that  time  excels  of  saturated  solution  of  potassium  iodide  is  added  (which 
blioidd  pixxluce  a  clear  deep  orange  solution),  and  tlie  whole  brought  under  a  bmvtle 
cout;iiuing  the  hyposulphite  solution  and  titrated.  The  numbL-r  of  c.c.  of  **  hypo." 
used  is  deducted  from  the  number  of  c.c.  of  permunganato  put  in,  and  the  difference 
multiplied  by  -00375  gives  the  amount  of  ethyl  nitrite  in  the  10  c.c.  taken  for  analysi.:, 
and  if  this  be  multiplied  by  100  and  divided  l)y  10  times  the  sneciflc  gravity  of  tlie 
original  sphit,  the  answer  will  be  the  percentage  of  eth^-l  nitrite  by  weight.  In  working 
witli  spirits  of  unknown  strengtli  it  is  advisable  to  put  only  20  c.c.  of  pcnnauganate  into 
the  flask  at  first,  diluted  and  acidulated  as  directed,  and  then  if  all  the  colour  disa^jpears 
nndcr  five  minutes,  to  add  5  c.c.  more  at  a  time,  until  a  permanent  colour  is  obtaine.l, 
hating  five  minutes,  when  the  addition  of  anotlier  5  c.c.  will  suflice  l)efore  setting  aside 
for  the  half  hour.  In  a  good  spirit  it  is  suflicient  to  take  5  c.c.  for  analysis,  and  to  use 
iio  to  38  c.c.  permanganate. 

I  am  the  more  inclined  to  believe  in  the  accuracy  of  this  method,  because  1  h.ive 
fotmd,  by  experiment,  that  the  action  of  potassium  nitrite  on  permanganate  is  not 
tliorouglily  trustworthy  under  half  an  hoiu*.  Jtithyl  nitrite  is,  however,  nmch  m-a-e 
rapidly  aflccted,  and  I  am  at  present  engage  1  on  a  process  whereby  saponification  is 
entirely  avoided,  and  the  whole  thing  does  not  occupy  more  than  tun  muiutes.  Until 
1  publish  this,  I  reserve  my  results  on  the  actual  constitution  of  the  spirit,  and  the  loss 
it  undergoes  by  keepuig.  1  am  not  at  all  clear  that  we  should  depend  entirely  on  the 
ethyl  nitrite  alone  for  the  real  value  of  this  medicine,  and  my  other  method  depends 
un  the  estimation  of  the  aldehyd  and  other  bodies  present  in  the  ailicle  when  properly 
made  according  to  the  oflicial  process. 

The  following  arc  some   analyses  of  i>urc   spirits   (specially   made  for  mo   Ijy 
Mr.  Phillips — of   Messrs.    Knowles  and  Phillips — strictly  by  the  B.P.  process,   and 
answering  tlie  gravity  and  separation  tests  of  that  authority),  which  were  recently 
performed  by  one  of  my  advanced  students,  ^Ir.  Tjuther  Scammell : — 
Sample  No.  1  contained  ;MI3  cthvl  iiiuiio 

!•  It        *-S  II  2'Ul  ,,  ,, 

„     3         ..  2-90      „ 

..    5       .,         -■••:»     ,, 
„    0      „        --'iu     .. 
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I  always  prefer  prefer  to  do  a  blank  experiment,  using  20  c.c.  pure  rectified  spirit, 
and  tlic  same  weight  of  potassium  hydrate  as  I  use  to  the  ether,  and  checJc  it  side  by 
side  with  the  sample  experiment,  hi  practice  I  use  about  two  grammes  K  H  O 
add  10  c.c.  of  rectified  spuit,  which  aids  its  solution  and  helps  saponification  of  th< 
ethyl  nitrite.    I  have  also  often  used,  for  the  siiponitication,  a  small  flask  fitted  to  jv] 

I  well  cooled  upnght  condenser,  and  worked  at  the  boihng  point ;  but  I  find  the  simple^ 
arrangement  above  stated  docs  just  as  well. 
Su 
th€ 
all] 
wa 


ANALYSES  OF  FLOURS  AND  BREADS, 

By  J.  Casteb  Bell,  F.C.S, 

Uea^l  before  the  SociHtf  of  PMic  AfialysU,  on  4th  June,  1879» 

Since  December,  1877, 1  have  been  engaged  upon  the  analyses  of  flour  and  bread, 
the  object  of  satisfying  myself,  by  actual  cx[>enment.  as  to  the  (|uantity  of  phosphate  of 
alumina  contained  in  those  two  essential  aitides  of  food.  Like  many  other  chemitits  I 
was  under  the  impression  that  the  quantity  of  alum  calculated  from  the  phosphate  of 
alumina  found  in  a  fom*-pound  loaf  was  veiy  small,  but  suice  I  have  analysed  over  one 
himdi-ed  samples,  my  views  have  been  eontiiderably  modified.  It  is  with  difiidence  1 
bring  these  analyses  forwaid,  as  the  Lihtitute  of  Chemisti-y  seems  completely  to  ignore 
the  original  work  of  Public  Analysts,  and  is  groping  hopelessly  in  the  dark  ;  whei-eas,  if 
some  guidance  were  accepted  from  men  who  have  had  practical  experience,  the  Institute 
might  gain  some  information  upon  tlie  analysis  of  food,  of  winch  it  confesses  itself  at 
the  present  time  ignorant.  In  the  Conference  upon  Milk  no  mention  was  made  of  the 
labours  of  Mr.  Wsnldyn,  myself  and  others.  In  my  experiments  upon  milk,  I  had 
183  cows  milked  in  my  presence  at  various  times  and  seayons ;  the  milk  from  the 
majority  of  these  cows  was  analysed  sepai'ately,  and  all  information,  such  as  food,  age, 
colour  of  cow,  &c,,  was  obtained,  so  that  accurate  data  could  be  registered  for  fixing  a 
milk  staudai'd,  which  I  flatter  myaelf  I  have  obtamed,  and  now  decide  according  to  that 
Btandaiil*  It  may  be  that  this  quiet  ignoring  of  work  accomplished,  may  ai'ise  fi*om  a 
modest  deske  of  the  Inbtitute  that  men  should  not  labour  and  the  Institute  enter  into 
tlieir  labours. 

In  the  following  analyses,  which  for  the  above  reasons  I  forward  to  the  Society  of 
PubUc  Analysts,  I  have  been  careful  to  obtain  samples  of  flour  and  bread 
acknowledged  purity.  Many  of  the  samples  of  flour  were  obtained  from  Mr.  Bender 
of  the  Cro^vn  Flom:  Milk,  Salford,  and  of  Mr.  Moss,  of  West  Gore  Street  Mill,  Saiford ; 
they,  knowing  what  I  retpiired  the  samples  for,  were  most  careful  in  supplying  them 
as  pure  as  they  could  possibly  be.  My  method  of  analysis  was  that  proposed  by 
Br.  Dupru,  nnd  motlifiod  by  Mr.  Wanklyn.  Before  incinerating  flour  or  bread,  I  always 
thoroughly  cby  the  samples,  as  I  find  tln-y  burn  away  in  a  much  shorter  period,  and  no 
unpleasant  vapours  are  evolved. 

Much  has  been  said  and  written  about  the  logwood  test  and  its  imcertaintj,  but 

according  to  my  experience,  if  tlie  aolution  is  prepared  according  to  the  directions  given 

^>,  Horsloy,  it  works  admhably.    I  take  IG  giummess  of  fleshly -cut  log\s*ood,  and 


—       -"- ' *"■  iTfc 


« 
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digest  in  cold  methylated  spirit  for  about  eight  hours,  with  ftii  occasional  shake  of  tlie 
wlution  ;  at  the  uud  of  the  eight  lioiu's  tlie  clear  hquor  hi  poured  off. 

For  broad,  about  10  grammes  of  the  crumb  are  taken,  and  a  mixture  couHibtmg  oi 
90  c.c,  of  water,  5  c*c.  of  tlie  logwood  solution,  and  6  c*c.  of  a  saturated  solution  of 
carbonate  of  ammonia  is  poured  over  the  bread  in  a  porcelain  dish.  If  the  bread 
contains  nluin,  a  dark  lavender  blue  soon  makes  its  appearance.  The  bread  is  washed 
and  dried  ;  if  the  blue  lavcudcr  colour  remains,  I  always  lind  that  alum  is  present.  For 
floiir«  I  weigh  out  10  grammeB,  mix  with  10  c,c.  of  water,  then  add  1  c.c.  of  logwood 
solution,  and  1  c.c.  of  carbonate  of  ammonia  solution ;  if  the  flour  is  pure,  a  pinkish 
euloar  is  obtained ;  whereas,  if  alum  is  present,  the  plnli  is  changed  to  lavender,  and  I 
have  detected  alum  m  flour  in  so  small  a  quantity  as  3  grains^  to  the  four-pound  loaf. 
By  having  a  standard  solution  of  alum  and  adding  it  to  floiu',  it  will  be  at  once  aaen 
hether  the  lo^'W^ood  solution  is  flt  to   use.     I  have  had  mine  made  up  fur  several 

Ihs,  and  it  is  still  f^ood,  Until  I  read  Dr.  Du^ire's  paper,  I  had  not  paid  much 
ftUention  to  the  silica  in  flour  and  bread ;  but  I  now  see  that  it  fonns  a  very  important 
iU'm  in  the  analysis,  beeause  whenever  I  obtained  a  high  silica,  I  looked  for  a  high 
phosphate  of  alumina.  In  all  cases  of  flour  and  bread ;  I  have  calculated  the  i>iliea  and 
Alum  in  grains  to  the  four-pound  loaf. 

The  first  lot  of  five  flours  I  obtained  from  ^Ir.  Render,  ha  1877.  The  crown  is 
ihe  trade  miu-k  of  the  firm ;  five  crowns  being  the  best  flour,  and  made  from  the  centre 
ol  tlic  gifiin  of  the  choicest  wheats,  while  the  lower  crowns  are  of  iufenor  quality.  Thus, 
ihj6  prica  of  five  crowns  is  48s,  a  sack,  w^hile  one  crown  is  84s, ;  the  intermediate  ones 
II  the  two  extremes.  Those  Horn's  were  made  from  a  mixture  of  EiigU^h  and 
L,...-^i-..m  wheats.  No.  2  crown  has  a  veiy  high  piiosi>hate  of  alumina,  equallmg 
about  16  grains  of  alum  to  the  fom*-pound  loaf.  I  thought  that  there  must  bo  some 
mistake  as  regards  tliis  flour,  which  led  me  to  make  further  experiments.  The  floiur 
vr%A  fmftlysed  four  times,  with  the  following  results  : — 


Mrhel 


(iralQj  of  Silk* 

Orniiut  of  Alino 

io  i  lb.  loftt. 

to  4  lb.  lo«f. 

So.  1  SOica   100 

PhoRphat+»  ot  aiiuniim  '(^21 

21 

151 

i      ,.       102 

'017 

214 

12f 

.S       „        105 

020 

22 

15 

4      ,,       lo;) 

•tm 

22| 

18 

Tliese  results  do  not  agree  so  well  as  could  be  wished,  owing,  I  expect,  to  the 
zaechanical  mixture.  I  cannot  believe  that  tliia  amount  of  alumina  is  a  constituent 
Mirt  of  the  grain,  but  must  arise  from  imperfectly  cleaned  wheat.  The  large  percentage 
of  ailica  h  an  important  item  to  be  noticed  in  the  analysis ;  any  chemist  using  moderate 
care  could  not  return  this  flour  as  adulterated  with  alum.  Five  pounda  of  the  floxur 
wete  made  into  bread.    The  analysis  of  the  bread  crumb  gave  :— 

MoiBture       45'OCM)  per  cent. 

Silica  -066 

FhofipUate  of  irou    , .        . .        . ,        -007        „ 

Phosphate  of  lUumma        . .        . .         Oil,  or  U^  grains  alum  to  the  4  lb.  loaf. 

It  IB  my  practice  in  bread  analysis,  to  deduct  10  grains  of  alum  from  the  total 

quantity  calculated  from  the  phosphate  of  alumina  found  in  a  fom'-pound  loaf.     So 

Umt  on  llic  above  bread,  when  the  ten  giuuib  are  deducled,  the  quantity  left  would  be 


MBM 
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so  small,  that  taking  uoticc  of  the  high  iiilica,  tliis  bread  could  uot  be  i-etumed  as 
coutaiuing  alum.  Out  of  tlic  one  huudrod  samples  I  have  examined,  this  is  the  only 
instance  of  a  loaf  wliicli  contains  11  grains  of  alum. 

Two  other  flours — one  marked  llussian,  and  the  otlier  Ghirka — gave  high  ainmiua, 
but  at  the  same  time  high  sihca  :  these  were  coarse  fiom's,  such  as  a  good  baker  would 
uot  like  to  use. 

The  analyses  of  these  were  as  follows : — 


RtiKbian. 
13-80 
•58 

100  iiarth  ooutaiu 

Ohlrka. 
8-280 
•5l« 

•055 
•007 
■010 

•002 
•007 
•OIG 

MoiBturc        

Ash 

Silica 

rhoHpliatc  of  iron 

Phosphate  of  alumina 

2 J  lbs.  of  this  Kussian  flour  were  made  into  bread  ;  it  made  a  veiy  coarse  bi-own  loaf, 

and  the  analysis  was  as  follows : — 

Moisture         42-700 

Silica -031 

Phosphate  of  iron -000 

Phosphate  of  alumina         '010  or  10  grains  to  4  lb.  loaf. 

Here,  agam,  the  deduction  of  the  10  grains  loaves  nothing  to  retuni  as  alum.     These  I 

consider  extreme  cases :  for  it  will  be  seen  by  the  great  number  of  samples  of  bread 

which  I  have  bought  from  shops  in  Salford,  not  one  reaches  10  grains  of  alum  to  the 

four-pound  loaf. 

Some  of  the  flours  ui  the  following  list  require  a  little  explanation.     No.  1  Crown 

has  a  high  silica ;  this  analysis  was  made  hi  1877,  but  while  writing  tliis  paper  I  have 

estimated  the  sihca  again,  and  the  mean  of  the  two  gives  •077.    No.  2  I  have  already 

explained.     I  have  tried  to  obtaui  some  more  of  the  same  kind  of  flour  but  have  not 

succeeded.     In  June,  1877, 1  analysed  another  sample  of  2  Ci-own  Flour — 

Silica  -000 

Phosphate  of  iron '003 

I'hosphato  of  alumina       'OOS 

In  March,  1870,  another  lot  of  2  Crown  gave — 

Silica  •Oai 

Phosphate  of  iron *.         ..  -004 

Pho^plmte  of  alumina       ....         . .  '010 

From  these,  nnd  other  samples,  I  am  hiclined  to  believe  that  the  sample  of  1877  was  an 
exceptionable  one.  I  have  fomid  that  fine  flours  are  less  likely  to  contain  high  silicas 
and  aluminas  when  they  have  been  prepared  by  what  is  called  the  *'  high  grind  process :" 
by  this  a  central  portion  called  **  extract  ''is  taken  from  the  wheat,  by  the  millstones 
being  kept  further  apart  than  by  the  old  process  of  grinding;  thus  leaving  a  large 
amount  of  flour  adhering  to  the  bran,  which  being  again  re-ground  gives  a  poor  flour 
called  "  bran  flour,"  which  is  liable  to  contain  more  alumina  than  the  extract  flour,  in 
consequence  of  being  subject  to  a  more  severe  treatment  between  the  stones. 

Between  the  <*  extract "  and  the  bran  flour  there  ai-e  several  intermediate  qualities 
of  semolina  flour,  from  which  some  of  the  choicest  flours  now  in  use  are  produced. 
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The  Ainericau  spriug  wheat  has  a  high  sihca,  '054 ;  this  was  estimated  in  1877. 
Within  the  last  few  days  the  analysis  has  been  repeated,  with  the  same  resnlts. 

Besidue  Flour  is  called  in  the  trade  "  mforior  rc-grouiids." 

Bran  Flour.  This  is  flour  that  Hcs  closest  to  tlie  skin,  which  has  been  removed 
by  second  grinding,  and  only  produced  by  the  liigh  gruid  x)rocess. 

Kxhanst  Flour,  This  is  fioiu*  drawn  from  tlie  stones  by  the  di-aught  which  keeps 
the  stones  cool.  It  is  Hable  to  contain  a  lai'gcr  quantity  of  alumina  than  found  in 
ordinary  flour. 

No.  18. — From  a  country  mill  in  Cheshire. 

Nos.  19,  20,  21. — Made  in  Salford  by  Mr.  Moss,  by  the  old  process  of  grinduig. 

Nos.  2(>,  27. — Bought  from  bakers,  in  Salford. 

100  parts  contain 

GraiuB    Graius 
Phos-  Phofiphate     of  of 

phato         of       Silica  to  Alniu  to 
SUica.  of  Iron.  Almuina.  4  lb.  loaf.  41b.  loaf. 


1.  One  Crown  Flour  . . 

2.  Two      „  „      .. 

3.  Three    „         .... 

4.  Four     „         .... 

5.  Five      „         „ 

6.  White  Eugli»ih  WTicat,  1877 

7.  Bed 


MolKtarc.  Ash. 
1302  -628 
12-62 
12-46 
9-84 
1208 
11-82 
13-62 


8.  American  Spring  AMicat 12-62 

0.          „        Ecd  Winter  Wnieat 1306 

li>.  Empress  Hungarian          11*44 

11.  licsiduc  Flour,  from  1,  2,  3  mixture  of  Grown  . .  9*48 

1-J.  Bran  Flour 8-92 

13.  Exhaust  Flour        ll-3o 

14.  UuBsiau  Flour        13-86 

16.  Egjptian    „           12-98 

16.  Ghirka        , 8-28 

17.  Semolina    , 702 

18.  Flour,  English  and  foreign  wheat,  l  English,)  j^^-oo 

I  foreign;  the  foreign  principally  CaUforuianj" 

19.  Straws,  made  in  Salford 13-22 

20.  Coarse  Flour,  or  seconds,  containing  bran        . .  13-92 

21.  White  Flour,  made  in  Salford 13-02 

22.  Peerless  Flour,  made  hy  Banaman,  Sherman  and\  13. 3/) 


23. 

24. 

25. 
26. 
27. 
28. 


Co.,  Bochcstcr,  U.S j 

Gilt  Edge,  made  by  Chase,  Bristol  and  Bide,! 

Rochester,  U.S J 

Califomian  Flour 

WTiite  English,  1878         


Two  Crown  Flour,  total  produce  of  wheat— 10 
per  cent.  Rod  English,  30  per  cent.  Calif  or 
nian  ^Vhite,  30  per  cent.  Canadian  White    . 

29.  Bran  Flour  from  Two  Crown  Mixture    . . 

30.  Two  Crown  Flour,  less  6  per  cent.  Bran  Flour  . 

31.  P.  A.  Campbell,  San  Francisco 

33.  J.  F.,  Salem  Mills,  United  Slates 

33.  Albany  City  Mills,  United  States 


13-04 

12-60 
14-90 

12-80 

12-80 

12-30 

13-00 

12-200 

10-320 

10000 


•604 

•62 

•448 

•488 

•484 

•438 

•492 

•380 

•368 

•476 

•488 

•610 

•580 

•700 

•592 

•410 

•400 

•672 
1^44 
-680 

•500 

•616 

•480 
•368 


•260 

•76 

■26 

•.SOO 

•448 

•520 


•077 

•0107    •( 

•105 

•0056    •( 

•024 

•003      •( 

•015 

■005      •( 

•012 

•003      -1 

•010 

.002      -( 

•020 

•004      •( 

•056 

•006     •( 

•014 

•002     •( 

•010 

•001      •( 

•028 

•010      •( 

•029 

■009      •( 

•0268 

•0058    •( 

•055 

•0072    •( 

•020 

•0045    •( 

•062 

•0067    •( 

•Oil 

•0008    •( 

•020 

•001     • 

•010 

•0021    •( 

•052 

•0032    •( 

•023 

•0032    •( 

•Oil 

•00025  • 

•020 

•00027  •( 

•021 

•0064    •( 

•021 

•0036    •( 

•0005    • 

•0385 

•004     •( 

•023 

•0037    •( 

•046 

•007      •( 

•0214 

•004     •( 

•016 

•003      •( 

•012 

•004     • 

•013 

•00-2      • 

•018 

m 

IH 

■0204 

22 

16 

•009 

5 

7 

•007 

6 

5i 

-005 

2i 

4 

-004 

2 

3 

•010 

H 

n 

•013 

m 

10 

■007 

3 

6i 

•002 

2 

14 

•010 

5t 

Ti 

•012 

6 

'^'\ 

•Oil 

5i 

84 

•0162 

llA 

12i 

•0059 

41 

44 

•0163 

13 

12  \ 

•0062 

n 

44 

•001 

4i 

'i 

•0023 

2 

1? 

•0058 

11 

44 

•0018 

6 

14 

•001 

n 

-* 

•0008 

4i 

i 

•0078 

4.} 

H 

•0049 

4i 

82 

•0016 

1 

•009 

7 

7 

•0087 

4} 

6| 

•016 

9i 

12* 

•0106 

4} 

H 

•004 

3i 

3 

•004 

2i 

a 

•001 

23 

i' 
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The  following  thirty -two  hreads  were  bought  from  bakers  in  Salford,  and  the  ormnb 
of  the  bread  was  taken  for  analysis — 


I. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
13. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 


Bread 


fbOBphate 
Moistiuc.  Silica.  of  Iron. 
46-10         -014 


4500 
45-50 
40-30 
40-50 
4000 
44-50 
46-00 
46-00 
45-50 
46-60 
46-00 
46-00 
4600 
46-20 
47-60 
46-50 
49-50 
47-50 
46-50 
47-20 
46-50 
46-50 
4600 
45-30 
46-20 
44-60 
44-00 
45-50 
44-50 
44-00 
46-00 


•019 

•010 

•012 

•015 

•017 

•014 

•013 

•039 

-014 

•018 

•037 

•021 

•013 

•019 

•012 

•016 

•021 

•016 

•029 

•0205 

•024 

•016 

•016 

•019 

■019 

-020 

•012 

•019 

•017 

•026 


0010 
0018 
0013 
0013 
0010 
0013 
0016 
0018 
0010 


0013 
0010 
0013 
0026 
0032 
0006 
0013 
0018 
0016 
0018 
0018 
0018 
0018 
0026 
0040 
0032 
0040 
0026 
0016 
0018 
0026 
0018 


FhospliAte 
of  Aloxniua. 

•0080 

•0067 

•0037 

•0022 

•0030 

•0046 

•0034 

•0082 

-0040 

•0031 

0062 

0060 

0057 


0028 
0046 
0043 
•0032 
0064 
0037 
0042 
0068 
0064 
0066 
0052 
0044 
0038 
0058 
0044 
0048 
0042 
0068 


Gninsol 
Silica  to 
41b.I<Mf. 

3 

7 

4 

2 

I' 

H 

3 

?1 
I' 

Si 

*i 

I* 

8 
3 
4 

4 

I' 

H 


OniiiBoC 
Alum  to 
41b.kMf. 

8 

6i 

8* 

2 

3 

4 

8 

6 

6 

«i 

2i 

2S 

ji 

6} 
64 

I* 

6} 

? 

5} 


Tho  following  eight  breads  were  mode  under  my  own  superintendence  firom  flour 
which  I  had  analysed,  and  which  appear  in  the  table  : — 

100  parts  coutaiu 


Bread  made  from  One  Crown  Floor 
Two 

Three         „ 
Four  „ 

Five  „ 

White  Englieh  Wheat 
Red 
Bussian  Floor 


Moidtntc 
45-00 
4600 
4000 
88-00 
86-60 
36-90 
89-60 
42-70 


SiUea. 
•051 
•066 
•019 
•016 
-013 
-015 
•020 
•034 


Grains  d   Oninioff 
Fhos^te  Fhocphaie    Silio*  to     Alum  to 
of  Iron.  ofAlnmin*.   41b.  kxiL    41b.lo«£i 


.001 

•0067 

•0026 

•006 

-0O46 

-008 

•0021 

•010 


•003 

.011 

•009 

•004 

•0022 

•004 

•0068 

•0068 


10} 
8| 


P 


These  breads  were  made  by  Mr.  Bender,  fi-om  samples  of  flour  ground  by  himself. 
The  bread  in  most  cases  was  tried  with  logwood,  but  gave  no  indications  of  alum. 


Bread  60  per  cent.  English  Bed,  60  per  cent.) 
Canadian  White  [ 

„     Pore  White  Canadian 

„     Canadian  Semolina  

„  60  per  cent.  English  Bed,  60  per  cent.1 
Semolina  J 

„     Califomian  Floor 

„      One  Crown  Flour 

..     Four  „  


42-50 

42-60 
43-90 

43-00 

43-60 
46-50 
45-00 


•019 

•021 
•008 

-016 

•023 
•019 
•008 


•0032 
•0018 


•0026 

•0072 
•0086 
•0068 


•0082 

•0086 
•0082 

•009 

•0100 
•0081 
•0068 


4i 

li 


8 

H 

9 

10 
8 
6i 


The  following  are  some  instances  of  pure  samples  of  bread,  which  when  treated 
with  the  logwood  solution  gave  a  very  suspicious  blue  colour  when  wet,  and  caused  me 
to  think  that  nlum  was  present,  but  after  washing  and  drying  the  sample  there  was  not 
the  slightcttt  trace  of  blue  coloiu* ;  and  I  should  strongly  urge  all  analysis  to  dry  ihe 
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Simples  of  bread  before  giving  a  decided  jadgment  upon  the  presence  or  absence  of 
■lam.  It  b  now  my  habit  to  enter  in  a  note-book  my  opinion  as  regards  a  sample  of 
Imad  when  treated  with  the  logwood  solution  before  taking  further  steps,  to  show  how 
easily  one  may  be  deceived  by  giving  a  verdict  witliout  trying  tlic  logwood  test.  I 
had  two  samples  of  bread  from  the  County  of  Chester,  a  few  days  since.  The  logwood  test 
was  applied  as  usual.  I  entered — "  The  bread  has  a  bluish  coloiu*,  and  I  should  think 
fbere  will  be  about  8  grains  of  alum  to  the  fotur-poimd  loaf." 
The  analyses  of  the  samples  were — 

48*1         -008         -002         -006  1^        6 

47-6         •OIQ         ^004  004  2^        4 

When  the  bread  was  dry  there  was  no  blue  colour. 

The  following  are  some  samples  which  I  have  analysed,  thinking  from  the  logwood 
test  that  they  contained  alum ;  if  I  had  waited  until  the  logwood  bread  was  dry,  I 
should  then  have  seen  that  I  had  been  mistaken,  but  having  begim  the  analysis  I 
thought  it  would  be  interesting  to  finish.  I  have  arranged  them  in  order  of  the 
silicas. 


PhMpluite 

PhoaphAto 

anixM  0  f  Silica 

OninsofAltun 

SUia.                             of  Iron. 

of  Alnmiiuu 

to41b.loftf. 

to41b.VMf. 

•008 

•002 

•005 

2i 

6 

•013 

•004 

•004 

3|         ..         . 

4. 

'018 

•008 

•006 

.         6*        ..         . 

5 

-oao 

•004 

•003 

6i 

3 

•028 

•006 

•010 

.         6          .. 

10 

•027 

•006 

•010 

7  J 

10 

•031 

•004 

•009 

8i 

9 

-031 

•006 

■010 

8^ 

10 

•061 

•004 

•009 

8  J 

9 

-089 

•008 

•008 

.11          ..         . 

8 

Bread  containing  alum — 

-008 

•003 

•026 

.        2i         .. 

.       26 

•016 

•004 

•025 

.    4    ..     . 

25 

•016 

•004 

•084 

4i         ..         . 

84 

•017 

•008 

•037 

4J 

.      87 

•020 

•004 

•040 

.         64         ..         . 

.      40 

•020 

•005 

•024 

.         5i         ..         . 

.       24 

■022 

•008 

•026 

.        6          .. 

.       26 

•029 

•003 

•041 

84 

41 

•030 

•005 

•037 

8.J 

.       87 

•030 

•006 

•028 

84 

28 

•033 

•004 

•016 

9i 

.       15 

•087 

•004 

•021 

101 

21 

•040 

•006 

•032 

.      lU        .. 

82 

•041 

•004 

•015 

.      114 

.       15 

•041 

•008 

•013 

114 

18 

•046 

. 

•008 

•020 

.       12$ 

20 

I  thought  it  would  be  interesting  to  trace  the  alumina  from  the  wheat,  through  the 

various  products.    I  therefore  procured  some  wheat  from  Mr.  Bender,  and  he  prepared 

the  bran,  flour,  &c.,  specially  for  me. 

Contained  in  100  partu 


Exighah  Wheat  gro^ii  npon  ohalk  soil  * 

Bimn,  184  per  cent 

Sharp",  84    „  

One  Crown  Floor,  26  per  cent. 

Four  „  46      , 


Graiiuof 

Pbofiphtto  PhospliAto  Sillet  to 

tfoiaian. 

Ash. 

Silica. 

of  Iron. 

of  Alomiiut.  4lb.kMf. 

9-512 

1-720 

•004 

•013 

12-400 

6-640 

•206 

•04(i 

•016         48^ 

12-720 

2-000 

•034 

•007 

•017           7 

18-20 

•600 

•008 

-003 

•007           If 

13-28 

•368 

-Oil 

•002 

•006          2J 

Ozaliuof 

Alum  to 

4  lb.  loaf. 

10 


12A 
12} 

4i 


*  The  sample  of  wheat  had  bccu  lying  in  the  miller'M  ofilcc  for  some  days.   This  will  account  for  the 
low  nMistnre. 
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Mr.  Penuey,  on  page  80  of  the  Chemical  News  for  tliis  year,  states — "It  has 
recently  become  apparent  that  the  attempt  to  fix  upon  a  standard  must  be  abandoned." 
My  labours,  which  have  extended  over  fifteen  mouths,  dm-mg  which  time  I  have 
examuied  nearly  two  hundi'od  samples,  load  me  to  a  more  hopeful  conclusion,  and 
appear  to  prove  that  a  standard  can  be  fixed  ;  and  a  chemist  with  common  judgment 
ought  to  be  able  to  detonniue  whether  any  excess  of  alumhia  is  due  to  adulteration,  or 
to  other  causes.  It  may  please  the  pubUc  to  know  that  out  of  many  hmidi*ed  samples 
I  have  only  found  one  case  ofjhntr  adulterated  with  alum. 

Dr.  Dupro  said  he  found  tlie  logwood  often  gave  arc-action,  but  the  colour  dis- 
appeared when  drying ;  he  was  in  the  habit  of  di-ying  in  an  air-bath,  and  that  he 
beHeved  was  the  original  direction  when  this  test  was  first  bix)uglit  prominently  for\N*ard. 
IJot  unfi-equently  floiu-s  might  give  a  suspicion,  but  diy  them  and  it  disappears  at  once. 
One  point  in  'Mr,  Bell's  paper  struck  him  as  being  of  value,  viz.,  that  the  bran  in 
flour  should  be  estimated,  and  if  possible  the  bran  in  the  bread,  because  bran  contains 
a  large  amount  of  sihca  and  very  little  alumina.  lie  had  just  had  nine  samjjles  of  bread 
to  analyse.  One  gave  the  logwood  reaction  and  contamed  alumuia  equivalent  to  42 
grains  of  alum  per  4  lbs. — the  sihca  came  to  17  grains  per  4  lbs.— so  that  he  reported 
it  to  be  adulterated  with  about  24  grains  of  alum. 

Dr.  Muter  said  that,  with  reference  to  the  elucidation  of  the  sihcate  question  by 
aBcei*taining  the  amount  of  bran  present  in  the  flour,  he  should  propose  an  attempt  at 
the  estimation  of  the  cellulose,  by  a  rapid  process  such  as  he  had  tried  some  years  ago 
on  a  drug  containing  only  a  minute  quantity,  and  which  consisted  in  finding  the 
amount  soluble  in  ammoniacal  cupric  oxide  solution.  He  prepared  some  of  there-agent 
of  which  he  took  two  equal  parts  by  weight,  and  placed  them  side  by  side  ;  into  one  ho 
put  the  impure  cellulose  to  be  estimated,  and,  after  proper  maceration,  he  filtered  botli 
fluids  through  equal  weights  of  a  mineral  filtering  medium,  and  tlien  evaporated  botli 
and  dried  at  the  same  temperature,  and  for  the  same  time.  The  increase  in  the  one 
residue  over  the  other  was  supx>osed  to  be  cellulose ;  and  his  impression  was  that  tlic 
process  promised  well,  but  he  intended  to  try  it  again  on  tliis  flour  question  at  his  first 
spare  time.  Mr.  Bell  had  noticed  a  fact  about  the  logwood  test  which  was  quite  correct ; 
namely,  that  a  colour  sometimes  appears  wliile  wet,  but  disappears  on  diying.  In  such 
cases  he  had  noticed  that  there  was  usually  suflicient  alumina  to  calculate  to  about 
12  grains  alum  per  loaf,  and  an  excess  of  silica  such  as  to  prevent  its  being  con8idci*cd 
to  be  really  alum.  He  remembered  that  in  the  cellulose  lU'ocess  he  spoke  of,  much 
depended  ux)on  the  temperature  at  which  the  maceration  was  done,  but  tlic  exact 
particulai's  he  had  now  forgotten. 


ON  DR.  KOETTSTORFER'S  METHOD  FOR  THE  EXAMINATION   OF 

BUTTER  FOR  FOREIGN  FATS. 

By  G.  W.  WiGNEB,  F.C.S. 

Since  the  pubhcation  of  this  process  iu  the  Analyst  last  month,  I  have  carefully  tested  it 

on  various  samples  of  genuine  butter  and  of  adulterated  butters,  and  other  fats,  such  as 

dripping  or  lai'd,  and  find  it  not  only  a  quick  and  handy  process,  but  a  reliable  one. 

The  point  of  neutrality  is  very  shaiply  indicated  by  the  phcuol-phtoleiu,  aul  by 


THE   ANALYST. 


188 


vorkiug  oil  Tiiodia*ati3  quaiititiiis,  say  50  grtuiiB,  or  tljereabouid,  of  tho  lUtored  fint  it  is 
y  ' '  :  '  r>I>tjuji  a  mncli  greater  relative  degree  of  accuracy  than  by  the  doterminatiou 
:   : :y  acids. 

I  liutl  it  advisable,  after  fiaponification,  to  dissolve  the  soap  in  hot  water  aud  titrato 
:^till  hot;  by  this  means  the  precipitation  of  the  fatty  acids  dtiriiig  tlic  process  of 
i.ii\^Lioii  is  prcYciitedi  and  the  liiiish  of  the  nciitraUzation  seen  more  distinctly, 

I  iind  tliat  my  mimi>k'iJ  of  butter  rcquii'c  a  bllgbtly  larger  percexitago  of  potash  to 
mtiirate  them  thau  tho  aampleB  investigated  by  tho  author  of  the  process,  but  tho 
dilTtTencc  in  sintill^  and  there  is  about  8*0  per  cent,  dififereuce  between  the  potash 
rc^nircd  by  any  fat  I  bave  yet  tested,  and  that  rofjuiroil  by  a  genuine  sample 
of  butter. 


SALE  OF  FOOD  AND  DRUGS  ACT  AMENDMENT  BILL. 
This  Bill,  a  copy  of  which  appeared  in  our  last  number,  has  passed  the  IJonse  of 
C0ftllDOJi8,  and  is  now  before  the  IIouso  of  Lords.  The  Commons  have  amended  th*^ 
last  claase  by  limiting  the  2H*o\iBion  for  bcmng  a  summons  witbin  28  days  from  tho 
lime  of  the  i>urchaso  of  an  adid teratoid  article,  to  **  the  case  of  a  perishable  article  " 
ooJ^,  aud  the  following  new  clauses  have  been  introduced  : — 

'*  Any  meilical  oftlcer  of  healtli,  inspector  of  tiuisAnccs,  or  inspector  of  weiglits  atid  moftHurc*».  or  ati,v 
liksp«<ctur  of  a  mikrkf  I,  or  an}'  police  couf.tablo  under  the  direction  and  ut  the  co^t  of  the  lucnl  aiuharltv 
*r—-^''  ♦•"  •  ■such  officer,  inBpector,  or  constAbic,  or  charged  with  the  eKCCUtion  of  thia  Act,  nmy  procure* 
A  delivery  tiny  sample  of  any  milk  in  course  of  deliver)-  to  the  purchaser  or  consit^irc  in 
my  contract  for  the  sale  to  such  purchaser  or  coufii^meo  of  Rudi  milk ;  and  such  nfitoer, 
OonstAhle,  if  he  su«poot  Uie  same  to  have  been  hoUI  contrary  to  any  ol  the  provisions  v{  the 
ixj  Act,  shaU  siihmit  the  a&mo  to  be  analyse*!,  and  tlie  Bame  f^hali  be  anal^^cd,  and  ]nooc-t?ding« 
>  taken,  and  jienallie?  on  conviction  be  enforced  in  like  manner  in  all  respect?  an  if  such  oflicer, 
ii>yeclay,  or  eon«tabIc  had  purchased  the  eanie  fiioiu  the  seller  or  oouflignor  under  acetlou  tliirtcen  of  the 
|vi>i<cl|iftl  Act. 

*•  The  ftpUer  or  consignor  or  any  i>erHOu  or  persouH  entiusted  by  him  for  the  time  hchii^  witli  the 
cttftr^f  of  sodi  milk,  if  he  »1iall  rcfuRC  to  aUow  Bueh  ofUcer,  iu.speotori  or  conBliible  to  take  the  quantity 
-uch  officer,  inspector,  or  couBtable  fthall  req^uire  for  the  purpose  of  analysis,  shall  l)e  liable  to  a 
r^»«».v  not  exceeding  ten  pounds." 


oi 


AsitYBSS  AT  k  IHacousT. — At  the  Breconshiro  Quarter  Seaaions,  a,  letter  was  read  from  the  Local 
funrnt  Board,  rcfening  to  the  county  having  made  no  nrranKemcnls  for  nbtainlnR  Bnm])lcft  for 
•  by  tiie  Public  Analyst  under  the  Sale  of  Food  Act,  and  requefitinp  that  the  provisions  of  tht* 
of  the  Act  bearinR  upon  the  point  might  be  brought  before  the  Comt.    Sir  Joseph  Bailey  a/»ked 
me  it  WAS  to  the  county,  and  what  pood  it  was^    Mr.  Lloyd  wud  the  analyst  sra^  puid  by  the 
not  by  tlio  case.    Hir  Josqih  obsei-ved  that  they  were  perfectly  content  with  thiir  foot!  and 
The  report  of  the  County  Analyst  was  read  n^  follows:— "I  have  the  honour  to  report  that  1 
>l  received  duriti^t  the  pa  At  quarter  any  [Win  I  pie  of  food,  drink,  or  drugs.'*    The  Chief  Conflluble 
Ifimed  to  tiike  a  number  of  cases,  and  aHccrtain  ^hat  was  the  amount  of  remuneration. 

wixo  TO  APPowT  AN  Ajcai.yst.— At  a  recent  meeting  of  the  Leominster  Town  Council  a  letter 
from  the  Local  Government  Board,  calling  attention  to  the  fact  that  they  had  already  sent  two 
ions,  a(;king  if  the  (louncil  had  further  considered  the  Kubjwit  of  the  appointment  of  an 
>c  Borough,  and  if  ro,  the  Board  wished  to  be  informed  of  the  result.     It  waH  Rtated  thol 
Government  Board  had  been  proswing  thi.s  matter  on  tho  Comrcil  for  nearly  two  ycarp. 
Miid  he  presumed  the  Council  would  send  back  the  stereotyped  reply — that  they  had  not 
ott  analyst  yet.     Thin  wan  a^sjeed  to  by  the  Council,  and  Br.  Pentland  remarked  that  if  it 
he  noeetiMry  to  have  an  analysifl  made  under  the  provisions  of  the  Sale  of  Food  Act,  «iioh 
(x  would  btf  caaily  procumble  from  the  IMiblic  Analvat  of  Worcester ihire  or  other  adjoinimj 
ktki. 
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REVIEWS. 

A  Manual  of  Organic  Chemistry^  Practical  ami  Theoretical,  for  CoUeget  and  SehooU, 
By  Hugh  Clements.    London:  Blackie  &  Son,  1679. 

This  work,  despite  its  somewhat  ambitious  title,  is  a  small  volume  of  some  280  pages. 
A  large  i)ortion  of  it  is  stated  to  be  a  reprint  from  serial  papers  which  have  appeared 
in  the  Knglish  Mechanic  and  World  of  Science,  and  it  is  put  forward  witli  the  object  of 
forming  a  *'  text  book  *'  for  candidates  prcpaiiug  for  examination. 

Tliere  is  one  chapter  on  the  "  Identification  of  Organic  Substances,"  which,  in  its 
general  design  and  Kt^-lc,  is  original,  and  likely  to  prove  useful  to  a  student.  This 
chapter  extends  to  some  4G  pages,  and  the  autlior  has  evidently  taken  some  pains  to 
make  it  worthy  of  reference  ;  and,  notwithstanding  some  curious  and  unfortunate 
errors  which  occur,  he  has,  on  the  whole,  succeeded.  A  more  systematic  arrangement 
would,  however,  have  imi)roved  it. 

Tlie  chapter  on  "Oils  "  would  be  useful  for  reference,  if  the  errors,  which  arc  scattered 
through  it,  were  weeded  from  it.  Thus,  we  are  told  that  linseed  contains  20  per  cent. 
of  fat,  and  a  few  pages  further  the  maximum  limit  is  fixed  at  27  per  cent. 

But,  having  noticed  these  two  chapters,  we  cannot  give  a  single  word  of  praise  to 
the  remainder  of  tlie  book.  Its  evident  object  is  to  serve  as  a  **  crib,"  and  enable  a 
student  to  successfully  pass  an  examination  without  having  really  acquired  the 
knowledge  which  the  examination  was  meant  to  tost. 

Nearly  90  pages  are  occupied  with  what  professes  to  be  a  reprint  of  Uie  papers  set 
in  Organic  Chemistry  at  the  Science  and  Art  May  Examinations  for  the  last  eleven 
years,  with  the  cori'cct  answers  or  references  to  that  part  of  the  volume  in  which  they 
may  be  found.  It  is  obvious  that  the  use  of  such  a  "  key"  as  this  must  be  attended 
with  botli  chemical  and  moral  injuiy  to  the  student,  and  must  compel  tlie  examiners  to 
take  far  greater  heed  of  the  results  of  i^roctical  work  than  of  the  replies  to  questions 
which  may  be  learned  by  rote. 

Another  chapter  consists  of  a  scries  of  so-called  exercises,  which  arc  simply  a 
series  of  questions,  some  being  of  the  most  puerile  kind,  such  as  "  What  organic 
substances  taste  acid  ?  "  «*  sweet  ?  "  '*  bitter  ?  "  •«  peculiar  ?  "  while  in  others  the 
student  is  requested  to  make  a  qualitative  analysis  of  the  follo>^'iug  "  mixtures,'*  among 
which  appear  beef,  mutton,  blood,  oranges,  urine,  coal  gas,  ink,  &c. 

Wo  fear  that  Mr.  Clements*  loose  mode  of  expression  is  not  calculated  to  foster 
habits  of  accuracy  in  those  who  take  his  book  as  a  guide. 


An  Introduction   to  Vharmaceutical  and  Medical  Chemistry  (Theoretical  and  Be^criptice). 

By  Dr.  John  Muter,  F.C.S. 

An  Introduction  to  Anahjiical  Chenmtry  (for  Pharmaceutical  and  Medical  Students),    By 
tlie  same  author.    London  :  Simpkui  &  Marshall,  and  Bailli^re,  Tindall  &  Cox. 

These  two  volumes  constitute  the  second  edition  of  tlie  author's  Pharmaceutical 
Chemistry,  which  has  been  thus  divided,  owing  to  its  bulky  proportions,  into  a  book  for 
tlie  laboratory  and  one  for  home  study.     The  organic  portion  has  been  somewhat 


fstandecl,  but  otherwise  the  wliole  work  retains  its  original  Bcheme  of  teoohiu^  tbe  BtiltB 
Qoder  their  respective  acidulous  radicals  instead  of  followiug  the  usual  metallic  an'iuige- 
numt.  The  practical  volume  coutaius  inter  alUi  a  new  cour.se  for  the  tliird  group  in  the 
|irc&oiice  of  phosphoric  acid.     Criticism  at  our  hands  ih  manilcstly  impossible. 


SktUtyn  XuUm  on  AnaUjiwal  ChfinUtnj.     By  A»  J,  Bernays,     London  :  Churchill*  1B7!>. 

TfUfic  wkeleton  notes  arc  exti-actod  from  the  fifth  cditioii  of  Dr.  Bcraay'a  SoU^  /or 
Stwi£nU  in  Cht'uiiHn/,  Thoy  form  a  wmall  and  handy  volume  of  about  50  pages. 
The  author  has  not  adopted  the  tabular  form,  but  presents  all  the  information  hi 
wdiziary  letterpress.  Tlio  arrangement  of  the  book  is  good,  and  by  the  careful  use  of 
four  different  types  reference  is  \evy  greatly  facihtatcd.  It  is  specially  designed  for  the 
QflO  af  meilical  students,  but  thune  Avho  are  cimyiog  tJio  study  of  chemistry  far  beyond 
the  ^mple  reqim-emeuts  of  the  College  of  Surgeonn,  will  find  it  not  only  a  useful 
pocket  eomponion  but  rehable  for  its  accuracy. 


Nitric  Xitroffen  in  Ouano* 

Mb*  n.  K.  Taxlock  lias  communicated  a  paper  on  the  above  subject  to  the  Newcastle 
Chemical  Society.  He  points  out  that  by  the  soda  lime  proceas  a  large  portion  of  tlie 
BSlrogeu,  which  exists  in  guanos  in  the  form  of  nitrates,  is  transformed  into  ammonia 
daring  the  combustion,  and  a  considei-able  error  therefore  introduced  into  the  analywis. 
Aa  many  natural  guanos  contain  1  to  2  per  cent,  of  nitrntes  the  eiTor  is  important 
cveu  in  reference  to  them,  but  becomes  much  more  so  when  guano  has  been  adulterated 
with  nitrate  of  soda;  since,  if  a  aepoi-ate  determination  of  the  nitrates  is  made,  and  no 
oUowouce  made  for  the  quantity  obtabed  as  ammonia,  a  pm'chaaer  would  virtually  l?o 
coiled  upon  to  pay  for  the  nitric  nitri»f>eu  twice  over. 

The  author  has  made  a  number  of  experimental  snda  lime  combustions,  in  which 
Boudl  known  quimtities  of  nitrate  of  potash  were  intimately  mixed  with  known  organic 
MabaLinces  such  as  starch,  albumen,  sugar,  Ac,  and  then  burnt.  From  these  experiments 
he  draws  the  following  conclusions  :  — 

1.  That  using  8  of  organic  matter  istai'ch)  to  1  of  nitrate,  45*80  per  cent,  of  the 
uitric  nitrogen  can  be  obtained. 

2.  That  in  no  case  was  the  whole  of  the  nitric  niti'ogen  converted  into  ammonia, 
Uit  greatest  proportion  being  97' 40  per  cent. 

3.  That  the  results  are  somewhat  vaiiable,  even  with  tlie  same  proportion  of  tlie 
ingredients,  something  always  depending  on  tlie  completeness  with  which  the  mixture 
kinade. 

The  author  revie^^  ^  the  different  methods  used  for  determining  Niti'ic  Nitrogen  in 
Qoanos,  and  expresses  a  strong  opinion  in  favour  of  Crums'  process,  since  the  results 
U9  not  affected  by  tlie  organic  matter.  He  points  out,  however,  the  desu-abihty  of 
t*:'Mtiiig  the  hberatod  gas  by  a  warm  solution  of  h-on  sulphate  to  prove  that  it  is  entu*ely 
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conRESPOXD^:^VK. 

i/riic  Editors  iiro  not  rcHponaible  for  the  opinions  of  tlioir  Corresitoudcuis/ 

To  THE  Editor  of  "The  AxALVbT." 

y IB,— The  following  is  ihc  ic>alt  of  uu  rtmilyrsi:!  of  a  ercaiii  supposed  to  have  been  tainixiivd  with, 
as  it  did  not  ohuin  proiK-ilv  : — 

Frtt ;)7-7(J  (with  free  liiclie  acid). 

Solids,  not  fat 11-41  of  which  I-IHS  h  common  ^alt. 

19- 17 
I  Avas  mial)le  to  linil  any  foreign  Mib^tanco  whaicver,  either  orj^'anic  or  inoi>;ame,  with  iho  exception 
of  the  salt.     Tlie  en-am  liad  coinnicnced  to  liini  ^'.mr.  l>;ii  had  no  raneid  smell. 

I  Imve  heard  Ix'forc  of  L-rcam  nfiisinf:  to  chui:'  wiih:»  ii  an  tnonnous  amount  of  labour,  when  there 
ha»  been  no  auspieion  of  foul  play.    Is  there  any  explanation  of  this  i>henoMU'n«"n :' 

I  am,  (Ve., 

iiutiBY.  A.  roicy  smTii. 

To  THE  Editor  of  '*  Tue  Analyst." 

Siii,  — Our  object  in  wiiiinK  to  you  in  the  lirst  instance  was  to  prevent  nii^miderstandinj*.  wliich 
mi^bt  arise  from  this  stutement  in  Dr.  Dupro's  paper,  viz. :  that  jifter  our  Hueec^sful  appeal  at  Salford,  a 
second  conviction  had  taken  place  Kfore  a  magistrate  (referring'  to  a  ease  at  I^auibcth),  aKnin^t  which  no 
api>eal  h.id  been  maile.  So  we  wrot<j  to  say  that  the  conviction  did  not  refer  t^)  the  "  Steamer  over  a 
Globe "  Violet  Powder,  and  that  nince  then  the  same  ma«i>«trate  had  practiciiUy  reverse*!  his  foniiet 
adverse  decision,  by  a  subsciiuent  one  in  the  case  of  u  similar  char^re,  made  against  our  '•  Steamer  over 
a  Globe  "  Violet  Powder,  which  he  dismisst-d. 

Wc  decline  to  enter  int^>  any  controversy  concerning  the  fallacies  and  erroneous  conclusions 
contained  in  Dr.  Dupre's  painr.  as  the  bulk  of  it  is  a  mere  repetition  of  the  ch:trKCs  nnulc  nt  the  Salford 
Quarter  Sessiyus  Apixal ;  which  a  full  bench  of  maKistratt.s,  presided  over  by  n  distint'ni-liiHl  Queen  « 
Counsel,  declined  to  believe,  after  hearin^^  the  evidence  of  our  witnehse>.  headed  by  the  most  cmiueut 
Pabliu  Analyst  in  the  kingdom,  supjvorted  by  other  Public  Analysts,  and  also  by  I'hysicionfi  and 
Sui-geons  of  much  distinction. 

Though  l>r.  Dupre  very  condescendingly  professes  himself  not  averse  to  learn  fi"om  us,  it  is  no  part 
of  our  business  to  teach  him  that  which  he  should  already  know,  viz..  the  reasons  why  the  authorities 
at  Hyde,  Salford,  ^Vshburton,  Tiverton.  Oakmcre,  Frodsham,  and  Laml»eth  have  one  and  all  refused  to 
credit  these  fancy  charges  aijainst  the  use  of  selenite  in  violet  jwwder.  It  is  quite  Hutticicnt  for  n.^,  th.it 
all  these  impartial  and  highly  educated  gentlemen  of  position,  after  hearing  every  advei-se  statenient 
cai-efuUy  set  forth  by  our  opjionents,  should  invariably  have  considered  the  weight  of  evidence  upon 
our  side  and  (Usmissed  all  the  cases.  Yours.  iVc., 

THE  MANUrACTUKEIlS  OF  THE  '•  STEAMEK  OVEll  A  GLOBE  "  VIOLET  POWDEB. 

_\\'ii  print  this  letter  stiictly  on  the  i>rineiplc  of  audi  altfrnm  partem,  but  as  it  gives  no  real 
experimental  answer  to  Dr.  Dupre's  conclusions,  tlie  discussion  must  now  close  so  far  ad  we  aic 
concerned. — Eds.  Analyst." 


ANALYSTS'   KEPORTS. 

Mr.  C.  Estcourt,  Public  Analyst  for  Manchester,  in  his  quarterly  roiwrt  presented  to  the  Council, 
stated  that  duiing  the  quarter  ending  March  31fit  there  had  been  analysed  twelve  samples  of  milk,  nine 
of  bread,  seven  of  claret,  six  of  port  wine,  two  of  tea,  and  one  of  sugar.  The  total  number  of  samples 
analysed  was  thirty-seven,  and  one  only  was  found  to  be  adulterated,  viz.,  a  sample  of  bread,  which 
was  found  to  contain  seventeen  grains  of  alum  to  the  4-lb.  loaf.  The  analyst  added  that  it  was  veiy 
gratifying  to  obser\'e  that  a  great  improvement  had  taken  place  in  the  qiulily  of  the  milk  supply. 
Tlic  report  was  adoiited. 

Mr.  \s\  W.  Stoddart»  Public  Analybt  for  Bristol,  in  hiii  quarterly  report  to  the  Xo^n  Council,  stated 
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[daring  the  past  riuaHer  he  bod  received  dghty-tlircc  Hamples — fiity-nine  from  the  iDspeolor.  and 
►low  trom  the  pnblic.  Six  siiiaples  of  batter  were  good,  and  kIx  aample^^  each  of  flour  and  krd 
^enTUoe,  Of  the  wine  samples  submitted  for  annlyHis  nil  were  ncadultemtcd. 
lir*  A.  3.  Edger,  Analyst  for  the  Coimty  of  Durhani,  diiiin|»  llie  uuartei*  ending  March,  examintid 
iplcfi  of  food,  drink,  sind  dnxt^Uf  and  found  CO  uditltorated.  The  latter  inctuded  15  samples  of 
e,  SO  of  sweet  spirits  of  nitre,  2  of  tincture  of  rhubarb,  13  of  crc&m  of  tartAi*,  3  of  mnstard,  and 


LAW    EEPORTS. 

Aui>ULTXii*TKD   CnEiii  OP  Tartah.— Six   tradi^smen  of  AVtiSt   H«r(lppooI  were   recently  hrou^^hl 

Itifarc  o  fall  bciich  of  mnpiistrules  for  selling  adaltoratcd  cream  of  tiu'ltir.    The  Hnpcriotendcnt  of  police 

llail  oliLednod  a  cortiticnte  from  the  County  An.ily-^t  in  each  ciisc,  and  thc^c?  certiltcates  gave  the  following 

w«ulta  ;—Williatti  M'Ciibe,  Lynn  Street — tartrate  of  linio,  8-2*.) :  sulphate  of  baiyta,  OoO  ;  sivnd,   l*2t> ; 

tolal,  9*911.     John  LiviugstoiJ,  Chiu-ch  Street — tiotrato  of  Ihne,  H-4.     Wm,  S,  Ruttor,  Lpm  Street— 

t«rbrit«?  of  lime,  T'T-i.     Francis  Smith,  Durlmni  Street — tai-trate  of  lime,  6'(51 ;  Band,  0*25.    llnWrt 

tju,  St'Xktou  ytrtjct^tiirtrate  of  lime,  0-81.    Thomas  Laybtuii,  Belle  Vac— tartnitc  of  lijue,  7'75. 

§  C4se  WHS  taken  as  a  teat  ca«se ;  and  in  his  certificate  the  Analyst  observed  that  **  conmierciiU 

!  tartar  geuerflUy  contains  a  small  qnantitj-  of  tartrate  of  hnie ;  "  and  in  M'C'abo'a  ajuujik'  it  ^vati 

a  I  ill  t^iceaa/'     Mr.  Simpson,  who  appeared  an  the  advocate  of  fill  tlie  parties,  enbrnittod  that 

umstanceB  did  not  call  for  a  cun\'ieti<>n.   The  rtrtlelc  was  of  tlic  kind  demanded  by  the  purohasir, 

'^   -  Lmpossible  to  keep  it  fre<.'  from  tartrnte  of  lime.     The  Chairman,  af tor  some  di^hberntioji, 

le  might  be  oonsidered  commercially  pliro  1  and  as  tlieac  were  the  first  caBea  of  the  kin^ 

the  beneh  were  not  disposetl  to  convict.    They,  howrcver,  recommended  tiodcRment  for  thnjr 

..n,  to  take  ft  guarantee  from  thu  wholesale  merchjint.    Nor  must  the  present  deoi»ion  be 

bcnce  aa  a  precedent.    The  whole  of  the  caBcs  were  accordingly  dismisHctl. 

>  Luwcn  Buss*--At    the    Salford    Police-court,    James    Bradshnwe,    confectioner, 

1,  appeared  in  answer  to  the  summons  charging  him  with  ha%ing  sold  buns  which  were 

lie,  substance,  and  quahty  demanded.    Mr.   Walker,  aHaiatant  to  the  Town  Clerk, 

itCii.     Mr.  Thompstone,  the  inspector  tmdcr  tlie  Act.  said  that  on  the  18th  Apnl  he  visited  the 

*.ni*ti  aliop  in  llegcnt  Boad,  and  asked  for  seven  luuch  bunti.     He  explained  that  he  purchaacd 

r  the  purpose  of  their  being  anrdj^ed,  and  divided  each  bun  into  three  parts.     The  aniilyht 

1  the  eampleft  from  witness  the  same  dn y,  and  being  informed  that  they  were  adulterated,  witnci^s 

t  the  defendant's  bhop  on  the  30th  April,  and  told  him  that  the  buns  had  been  found  impure. 

■  '-*-■;  Itbftt  the  buns  were  supplied  by  Mr.  Casson,  of  Swnn  Streett  Hundiestcr.    Hr.J.  Carter 

\.iaiyst  for  the  Borough,  said  ho  received  the  8rtiuples  of  buns  in  ipiostion  from  the  laat 

i\jiu»ysed  them,  and  foimd  them  to  contain  alum  to  the  amount  of  fifty  graiua  in  tlio  lib. 

a  very  lar(,'c  quantity,  and  that  was  the  amount  he  doolaicd  it  to  coulain  after  makinjjj  full 

The  weight  of  each  bun   wns  about  two  ounces.     Wituesa  conj^idercd  the  buns  very 

The  deltjudaiit  now  said  that  he  purchased  the  goods  fifim  Mr.  Ciiflson,  und  brought  them 

.  tliat  was  all  ho  knew  about  them.     Mi*.  Makinson  :  CoTibl  you  Jetci  t  alum  in  by  ihc  taste 

•    Mr.  Bell :  No,  the  alum  uuderKoes  a  change  when  mixed  with  the  doU|.;h.    Mr,  Makinson, 

he  defeuclttut.  anid  the  Act,  as  no  doubt  the  defendant  wa»  awai*.  made  Hie  eeller  of  the 

aituilc  liable  himself;  but  he  thought  the  character  of  the  efvjdencc  was  very  different  wheu 

tKc  BcHing  vrm  by  the  person  who  made  the  bread.  It  was,  however,  the  duty  of  the  aeller  to  see  that  he 
^  Articles  of  a  good  quality,  and  he  could  not  be  altogether  excused,  Tlie  defendant  was  fined  10». 
§mi  eoglM,  The  defendant  remaiked  that  Mr*  Caason  was  considered  a  first-claRs  tradesman,  and  it  was 
trllh  *  desire  to  provide  a  firBt-cla»8  articlo  that  he  had  obtained  the  buns  there. 

AntJLTrJUTXD  Milk.— Henry  Blower?,  local  agent  of  the  Clevchuid  Dairy,  was  charged  on  remand 
with  truing  adulterated  mUk.  Mr.  Ft-uwick,  defended.  Mr.  F.  W.  Hult,  sanitary  inspector  for  the 
lorsQgb,  hid  bought  a  pint  of  milk  from  defendant,  atid  the  County  Analyst  certified  that  the  milk 
o^UitKxi  gj  por  ecut  of  added  wubT.  Mr.  A.  J.  M.  Edger,  the  County  Analyst,  now  attended  courS 
t^  g/vfe  OTidenco  as  to  the  correctuesa  of  hia  certificate.  There  was  uKually  86  or  87  per  cent,  of  water 
iMlftn^Uy  in  milk,  Thn  Society  of  Public  Analysts  hail  dotorminrd  th.it  pure  milk  should  not  have  less 
ihttaD  per  cent  of  solids  not  fat,  there  never  having  bocu  known  to  have  been  leas  than  that  quantity  in 
nvengfi  milk.  In  the  milk  in  question,  only  878  i»er  cent  of  .solids  not  fat  was  found,  which  could  not 
hftTt  beea  r«duced  except  by  the  odditioa  of  water.    There  might  possibly  be  10  poi'  emU  of  added  water 
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in  the  sample  prodaeed,  us  Ma  etandurd  was  low.    MUk   varied  veiy  little  Ihrouyhout  the  jear^ 
BIr.  Feuwlck  declined  to  crosii-cxjunine  tbewitseis.    A  letter  wm  put  m  by  Mr,  Patliason.analyiit,  whirl 
titftted  that,  according  to  the  standard,  there  was  on  addition  of  7  per  cent,  of  water,  but  that  ho  hu 
exoiuined  pure  milk,  and  found  it  poorer.    The  6«ncli  declined  to  admit  it,  as  Mr,  Faktineon  was  not 
pre^nt  to  support  it.    The  Bench  ordered  defendant  to  be  fined  5s.  and  coatB. 

Adulteiutkd  Buttsb.— At  the  Derby  Police  Court,  Mr.  T,  H.  Bennett  was  charged  with  scUing, 
the  px«judlce  of  the  purchaser,  u  pound  of  butter  not  of  the  natuic,  substance,  and  quahty  denmndc 
Mr.  A.  Clarke  proaecuted.  He  said  on  March  I6th  he  went  to  the  defendant's  branch  shop,  Stanlc 
Terrace,  Peortree  Boad.  and  aaked  for  n  pound  of  Is.  butter,  with  which  he  was  seiTed  by  the  defendAutI 
aaal-jitant.  WTien  he  told  the  assintant  who  lie  wa*«,  and  why  he  had  purchased  it,  the  latter  saiM,  *'  It  i( 
not  butter,  it  is  buttcrine.'*  He  did  not  say  so  till  he  hod  been  told  who  witness  was.  Witness  dii 
the  butter  into  three  parts,  and  sent  one  to  the  Public  AuolvHt,  gave  another  to  the  a»»i6taut,  and  kc 
the  other  him&elf.  On  April  *26th,  he  received  a  certificate  from  the  PubUc  AtmlyMt,  who  said  that  tht 
■ample  consisted  of  two-thinla  foreign  fat  inooiporated  with  one-third  of  buttei',  with  water  li'5  pin 
cent.,  and  resembled  the  substance  known  aa  bntterinc.  Though  animal  and  vegetable  fats,  other 
butter  fat,  have  a  certain  nutritive  value,  they  have  not  the  natmc  and  quality  of  batter  a&  an  article 
dieti  Defendant  said  tliat  the  article  was  sold  as  butterine,  and  not  as  butter.  The  Bench  imposed  a 
fine  of  209.  and  coats,  ui  all  £2  8a.  6d. 

Alum  ts  Bbsat.— At  the  Salford  Borough  Pohce-court,  John  Baxter,  baker,  wag  lommoDeil 
selling  adulterated  bread.     Mr.  Walker,  a^sUmt  to  the  Town  Clerk,  prot^ecuted.     Mr.  Thompston< 
inHi>ector,  stated  tliat  on  the  Gth  May  he  visited  the  defendant's  idiop  nml  saw  the  defendant's  wife 
whom  he  aakeil  for  a  4  lb.  loaf.    The  bread  was  supplied  to  hira,  and  he  divided  it  into  three  parts 
the  nsual  way,  at  the  same  time  telling  her  tliat  he  had  bought  the  hmf  for  the  purpose  of 
analysed.     On  the  9th  lu^t.  he  again  visited  the  shop,  and  purchased  a  sample  of  the  flour  from  tvhic 
the  defendant  said  the  bread  had  been  made.    He  also  submitted  a  sample  of  this  to  the  analyi 
Mr.  J.  C.  Bell,  Public  Analyst  for  the  Borough,  said  that  on  the*  Gth  inet.  he  received  a  sample  of  bi 
from  the  hist  witness,  which  had  l>cen  purchased  at  the  defendftnt's  sliop.     He  analysed  it.  and  found  il 
to  contain  40  grains  of  aluni  to  the  4.1b.  loaf.    The  floui  he  found  to  be  pure.    The  Magistmtf 
Mr.  Makinsou,  was  (}uite  satisfied  tliat  this  was  a  very  serious  case  of  adulteration,  and  he  was 
satisfied  that  the  adulterution  had  been  introduced  by  the  defendant  liimself.    it  was  a  very  bad 
The  defendant  said  he  hoped  the  magistrate  wtmld  bo  lenient,  as  he  was  a  very  poor  man  and  had  an" 
aged  mothiu  to  Hupport^  being  also  himself  in  delicate  health.     Mr.  Makinson  said  that  might  perhaps 
induce  him  to  l>e  a  httle  more  lenient  than  he  otherwise  should  have  been ;  but  it  was  a  rery  bud  case> 
and  be  should  dne  him  jCI  and  costn. 
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NOTES  OF  THE  MONTH. 
Hebe  is  a  lovely  little   piece  of  trade  journalism.     Replying  to  J.S.B.,  the  Grow 
says ; — "  We  do  not  recollect  reporting  any  blonder  by  the  analyst  you  refer  to.     The, 
analysts  are  guilty  of  80  many  blunders  that  it  is  quite  impossible  to  remember  ani 
pai'ticular  case."     Belting  aside  cases  of  disputed  nomenclature,  and  what  really  does 
or  does  not  UnaVtj  constitute  an  adulteration,  we  hold,  on  the  contrary,  that  the  re^y 
chemical  blunders  of  PubUc  Analysts  hi  tlaeh"  laboratories  can  be  proved  to  be  so  few  as 
to  be  capable  of  being  coimted  on  the  fingers  of  one  hand.     Considering  the  thousandi 
of  samples  which  have  passed  through  their  laboratories,  and  the  risk  of  accidents  alwayi 
inherent  to  chemical  analysis,  there  are  se.i'y  few  bodies  of  men  who  can  so  prom 
boast  of  accuracy  as  the  Pubhc  Analysts.    If  then*  opinions,  founded  on  their  aualyset 
have,  in  perhaps  twenty  cases  altogether >  been  reversed  in  com-t,  it  is  nothing  moj 
than  occurs  to  the  most  learned  of  our  judges  evei'y  day.     Why  does  not  the  ihiKi 
abuse  tlte  Yice-Choncellors  every  time  theh'  decieious  are  reversed  on  appeal  ?    Simi 
because  it  is  not  their  unpleasant  duty  to  be  the  machines  by  means  of  which 
law  interferes  with  would-be  fraudulent  traders.    ILinc  iUn:  lai'hnjma ! 
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Tlie  bame  print  falls  foul  of  lis  in  a  long  leader,  for  pablisliing  an  account  of  the 
^oalvsis  of  a  sample  of  milk  which  was  divided  before  hehig  sent  to  Homerset  House, 
ami  holds  up  our  Publication  Conimittt'o  by  iiamo,  as  persons  supporting  such  a  course 
ol  im>cedui'e,  calculated,  it  says,  to  injure  tlie  trude^snian.  This  is  another  specimen  of 
the  eagemegs  with  winch  tlie  trade  journals  seize  upon  any  pretext  to  vilify  us.  Is  the 
editor  of  the  tiroor  to  hold  himself  responsible  for  tlie  goo<l  taste,  and  to  consider  his 
opinions  ideutilied  with  eveiy  piece  of  communicated  news  be  publishes  in  his  paper  ? 
If  thia  be  so,  and  he  will  accept  such  ideutiBcatiun,  we  shnll  have  much  pleasure  in 
•bowing  him  up  from  the  news  eouteuts  of  his  own  paper,  in  a  much  worse  li^4it  than 
he  can  possibly  do  us.  Our  Committee  of  Publication  ai*e  responsible  for  the 
publication  of  tlio  Transactions  of  the  Society  of  Public  Analysts ;  but  for  any  com- 
municated reports,  coiTespondciieet  or  notes,  they  do  not  assume  any  responsibility. 
If  the  editor  of  any  journal  or  its  managers  are  to  be  considered  to  always  agree 
personally  with  eveiy  item  of  news  they  intblish,  then  there  would  be  an  end  of 
joimialism  altogether. 


Setting  aside  all  tliis,  however,  the  ease  put  iu  the  light  in  which  it  appears  in  the 
OtflCfTf  it*  a  gi'oss  perversion  of  the  fact.  An  inspector  retains  his  sample  for  the 
protcctiou  of  tlie  analyst's  reputation,  and  the  tradesman  retains  liis  for  liis  own 
protection*  We  have  nuide  inquiries  into  the  particular  ca^se,  and  find  that  the  court 
onlered  the  tratle.sinan\<i  sample  to  be  sent  to  Somerset  House,  and  this  was  done :  the 
iuspeotor*8  sample  being  merely  sent  as  a  check  against  the  frautluleut  tampering 
with  the  tradesman's  sample,  which  has  tcK>  often  been  proved  to  have  oecurred* 
Knowing  this  well,  as  the  iTroefr  must  do,  unless  on  such  points  its  memory  is 
TODveniently  vacuous,  what  was  wrong  in  also  sending  a  portion  of  the  inspector's 
sample  carefully  divided  in  presence  of  witnesses,  and  retaining  some  as  an  additional 
check  on  tJie  possible  fraud  on  the  analynt's  reputation?  But  no  !  such  a  vile  creature 
w  an  analyst,  that  the  irroa*r  woidd  deny  liim  the  shghtest  right  to  protection  in  any 
form,  aud  iu  fact,  the  sooner  the  reputation  of  eveiy  chemist  in  England  was  blasted 
the  hotter,  for  there  would  then  be  an  end  to  the  Act,  and  the  old  style  of  long  profits 
im  adulterated  articles  would  retiuii  again »  and  in  this  Millennium^  perhaps,  ovfu 
the  ih'Qffr  would  cease  fi'om  troubling  and  he  at  rest. 


Mr.  J»  H.  Collins  has  been  appointed  Pablic  Analyst  for  the  Borough  of  Helston. 
[h\  W.  Procter  has  been  appointed  Public  Analyst  for  the  City  of  York* 
Dr.  C.  Meymott  Tidy  has  been  appointed  Public  Analyst  for  tlie   Borough  of 
Hi?rtford. 

Pr.  W.  Morgan  has  been  appointed  Pubhc  Analyst  for  the  Boi^ough  of  Tenby. 


BOOKS,    Ac,    RECEIVED, 

The  Cbemwt  and  Drugj^ist ;  Tlio  Brewers'  Guardian  ;  The  Britinh  Medical  Journal :  The  Medical  Presii; 
The  PhamiftCGntical  Journal;  The  Sanitary  Record  ;  The  Miller;  Journal  of  Applied  Hcience; 
The  BcHton  Journal  of  Chemistry;  The  Dairymnn ;  The  American  DairjTiian ;  The  Practitioner; 
Ameriean  New  BenuHlieft  ;  Proceedinf^  of  the  American  Chc'inioal  Society  ;  Le  Praticien ;  The 
£si«Dlon'  Becord  ;   tias  Analyst's  Manual,  by  F.  W*  Hartley ;  Comraerciid  Orgaaic  Atwiyais*,  by  A,  H. 
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EECENT   CHEmCAL  PATENTS. 

The  followiug  hpecifications  have  been  publiblied  iliiriug  the  past  mouth,  and  con  be 
obtamcd  from  tlie  Great  Seal  Office,  Cursitor  Sti-cet,  Chancery  Lane,  London. 
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Potas-^a  in  Manufnctur*^  of  Tartaric  Acid           . .  4d. 
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TrcatinK  Bones  for  Manufacture  of  ^fannre  . .         . .  4d. 

Elccliic  Lighting.  Ac 64. 
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THE  COMPOSITION  OF  DEVONSHIRE  CREAM. 

By  a.  AYyxtkr  Blyth,  M.R.CS.,  &c. 

Jieaif  hefnrr  the  Sorictij  of  Puhlir  Anah/sts,  nn  4th  June^  IfiTO, 

I  HAVE  recently  been  studying  the  compoBition  of  the  suhstiuicc  kiiowu  as  Devoushii'e 
cream,  ami  find  the  nverngc  conipositiou  as  follo^Ys  : — 

IHir  rent. 

Water 28G75 

Caseiuc            3-530 

Albumin           '521 

Galoctino         *05() 

I^ctochronic Uiuletemiined 

MilkSuKRr 1-723 

Milk  Fat         05-011 

Ash -49) 

Chlorine  in  Ash         013 

Calcic  PhoKphate       -373 

It  will  thufl  be  seen  that  the  milk  has  thrown  up  cascine  with  the  fat,  for  if  we 
allow  that  ordinary  milk  contains  80*87  of  Avater  and  3-08  per  cent,  of  caseine,  then 
the  amount  of  caseine  in  the  cream,  if  none  were  separated,  would  be — 

Watrr.     Casehio.     Wutov.         Caseine. 
HC-87     :    .'i-'.W     :     2rt(J75     =     l.:U 
But  tlie  cream  instead  of  containmg  1-81  per  cent,  actuiilly  contains  2-22  in  excess  of 
this  quantity. 

The  amount  of  albumin  folloAvs  strictly  the  casoin^,  for  if  we  allow,  as  I  have 
elsewhere  affirmed,  that  the  average  i)ercentage  of  albumin  in  milk  is  '77  per  cent., 
and  therefore  the  ratio  of  caseine  to  albumin  as  8-08  is  to  -77,  then  the  theoretical 
yield  of  albumin  ui  this  particular  case  would  be  -Od,  the  amount  actually  found  being 
about  •!  per  cent,  lower  than  this  estimate. 

If  tlie  composition  of  the  Devon  cream  shows  clearly  that  there  is  some  consider- 
able separation  of  the  caseine,  the  milk  sugar  folloAvs  very  closely  the  proportions  one 
,    would  expect  to  find  from  the  amount  of  water  for  taking  the  average  of  4*0  of  milk 
sugar  dissolved  in  80*87  of  water,  then  in  the  present  case — 

Water.      Suj^ar.    Water.      Siipar. 
H(;-87     :     4-0     :     28-7     -     1-3 

^liich   does  not  deviate  very  considerably   from  the  numbers    actually    obtauied, 
viz.,  1-728. 

Pursuing  the  ratios  still  farther  it  will  be  noticed  that  the  galactine  also  follows 
the  same  law,  for  if  the  number  I  have  elsewhere  given  as  the  average  percentage  of 
this  body  iu  milk,  viz.,  -17,  be  taken,  then 

Water,  (iulactinc.  Water.     (Jalaetine. 
86-87    ;    -17     :    28-67     =     "OoCj 
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And  '050  is  the  miuibor  experiment  haft  yielcleil.  Simih\rly  the  percentage  of  ash» 
which  alwaj's  depends  upon  two  factors — one,  the  csiseine  ;  and  two,  the  amount  of 
water — may  be  similarly  proved  to  agi'ce  closely  with  that  which  theory  demands. 

The  analysis  of  Devon  or  any  other  cream  presents  hut  little  difficulty :  a  weighed 
portion  is  taken,  the  fat  melted,  and  after  about  half  an  liour's  exposure  to  the  heat  of 
a  water-bath,  most  of  the  cascine,  ttc,  settles  to  the  bottom,  and  the  fat  can  be  iioured 
off  as  easily  as  that  from  butter.  The  residue  remaining  is  now  treated  with  peti-oleum 
and  thoroughly  exhausted.  "  The  fat  '*  and  "solids  not  fat"  are  dried  separately, 
which  indeed  is  the  only  way  hi  which  the  water  can  with  any  convenience  be 
estimated. 

With  regard  to  the  estimation  of  the  other  constituents,  I  have  nothmg  new  to 
add. 


ON  THE  ANALYSIS  OF  lU'TTER  FAT. 

By   Fkank   p.    Perkins,    J'ublic   Ana!j/.tt   for  Kxeicr, 

Hitherto  the  determination  of  the  volatile  as  well  as  the  non-volatile  acids, 
contained  in  butter,  has  generally  been  accomplished  in  the  gi'avimetric  way. 
Satisfactorj*,  however,  as  the  processes  which  have  been  devised  in  this  direction  may  be, 
Uiere  is  Httle  doubt  that  they  arc  somewhat  tedious  to  porfonn ;  and  although  where 
the  greatest  accuracy  is  required,  analysis  by  weight  must  always  rank  the  higliest,  yet 
a  fairly  accurate  volumetric  mctliod,  easily  and  rapidly  executed,  must  be  a  desidemtum. 
A  few  steps  towards  this  end  have  already  been  made.  In  the  first  volume  of  The 
Analyst  there  is  a  paper  l)y  Dr.  Dupr^  devoted  principally  to  the  volumetric  estimation 
of  the  voJatUc  acids  in  butter,  and  in  a  paper  lately  iniblished  in  tlie  same  journal  by 
Dr.  Koettstorfer,  the  author  proposes  to  dctermuie  the  mni-volatilr  acids  volumetrically. 
About  a  year  ago,  I  showed  how  the  amoimt  of  volatile  acids  may  be  approximately 
ascertained  by  taking  the  aciJ  filtrate  derived  from  the  insoluble  acids,  titrating  a 
poi-tion  of  it  with  K  Ho  to  determine  total  acidity,  evaporating  another  known  portion 
to  small  bulk,  titrating  agam,  and  then  converthig  the  difference  between  the  two 
experiments* to  butyric  acid.  I  have  now  made  a  furtlier  advance.  On  refening  to 
Messrs.  Angell  and  Hehner's  treatise  on  "  Butter,"  it  will  be  found  that  the  endeavour 
to  obtam  tlie  amount  of  volatile  acids  by  saponifying  the  fat  and  then  distilUng  with 
sulphuric  acid,  was  futile,  the  distillation  was  difficult  to  manage,  and  the  results 
unsatisfactory;  but  I  find  tliat,  by  liberatuig  the  fatty  acids  with  oxalic  acid  this 
difficulty  is  overcome,  and  I  believe  that  the  method  now  proposed  will  be  found  simple, 
workable,  and  fairly  accurate.  It  is  as  follows.  Weigh  out  1  to  2  grammes  of  puritieil 
butter  fat,  saponify  in  a  beaker  in  the  usual  way,  drive  off  the  alcohol,  cool,  set  free  tlie 
acids  by  addmg  a  cold  saturated  solution  of  oxalic  acid  in  very  slight  excess,  pass 
through  a  small  filter,  previously  moistened  with  water,  wash  the  insoluble  acids 
thoroughly,  first  by  decantation  with  cold,  and  lastly  with  hot  water  on  the  filter,  make 
up  the  filtrate  to,  say,  200  c.c,  transfer  100  c.c.  to  a  small  retort  connected  with  a 
condenser  and  distil  slowly  until  the  whole  has  passed  over,  add  a  few  drops  of  litmus 
solution,  titrate  wiHi  deci -norma)  K  Ho,  calculate  the  amount  cousiuued  by  the  volatile 
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insolable  acids  ou  the  filter  auc  treated  -Nvitli  hot  alcohol,  the  iluld  holding  the  acids 
in  solution  being  received  iu  a  flask.  The  filter  is  washed  with  alcohol  until  it  no  longer 
reddeus  litinnH,  and  the  filtrate  is  made  up  to  100  c.c.  with  alcohol.  Half  of 
this  is  taken,  colom-od  with  a  suitable  indicator,  and  heated  gently;  deci-nonnal 
K  Ho  is  ran  in  and  the  number  of  cubic  centimetres  requu-ed  for  neutrahzation  noted, 
the  second  i)ortion  is  similarly  treated.  The  first  experiment  serves  as  a  guide  to  colour, 
&c. ;  the  number  of  cubic  centimetres  used  is  ascertained,  and  the  amoiuit  required  by 
the  uou -volatile  acids  in  100  grammes  of  fat  calculated.  For  the  purpose  of  comparison 
with  fats  used  as  adulterants,  it  may,  perhaps,  be  convenient  to  convert  this  to  stearic 

'^'^  1  c%. 

Experiment  1, — 1*351  giammes  ol  purified  fat  from  good  farm  butter  was  takeUi 
The  solution  containing  the  volatile  acids  was  made  up  to  300  c.c.  The  distillate  from 
100  c.c.  required  8-5  c.c.  K  Ho.  This  on  100  grammes  of  fat  gave  -i'dl  K  Ho  or 
6' 7  butyric  acid. 

Ejrjteriment  :i, — The  alcoholic  solution  containing  the  non-vohitilc  acids  of  the 
above  was  made  up  to  100  c.c.  43*8  c.c.  of  K  Ho  were  required.  This  on  100  grammes 
of  fat  gave  18*14  K  Ho  or  92*0  steaiic  acid. 

Experimait  3, — 1*10  grammes  of  fat  from  another  sample  of  the  same  class  was 
taken.  The  solution  containing  the  volatile  acids  measured  170  c.c.  The  distillate  from 
100  c.c.  reqmred  6*6  c.c.  K  Ho.  This  calculated  on  100  grammes  of  fat  gave  4'4a 
E  Ho  or  6*8  butyiic  acid. 

Ejcpcriment  4. — The  alcohoHc  solution  contoinmg  the  non-volatile  acids  of  the 
above  required  88-6  c.c.  K  Ho.  This  on  100  grammes  of  fat  gave  18*  K  Ho  or  91*7 
stearic  acid. 

These  results  agree  closely  with  those  obtained  by  Dr.  Koettstorfer.    Thus— 

Per  cent,  of  K  Ho. 
ExiKiriment  1.— Volatile  acids  4-31 

Experiment  2.— Non- volatile  18  14 

22-45 

Kxpcriiiicnt  3.— Volatile  aciils  4-42 

Expcrimeut  4.— X on- volatile  180 


22-42 


AMERICAN    BAKING    POWDERS    AND    ALUM. 

By  Henry  A.  Mott,  Jr.  Ph.D.,  E.M. 

From  the  Scieiiiijic  American, 

Hating  been  appointed  Chemist  by  tlie  I'nitcd  States  (jovernmont  for  the  Indian 
Department,  it  became  my  duty  to  submit  to  chemical  analysis,  among  otlier  ai'ticles, 
the  various  baking  x)owders  offered  the  depaitmcnt,  and  as  a  result  of  my  investigation 
I  found  that  at  least  fifty  per  ceut.  of  the  baking  powders  offered  were  grossly  adulter- 
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ated.  After  making  this  discovery  I  dctcrmiuccl  to  submit  to  analysis  cveiy  baldug 
powder  I  coiild  find  on  the  maikct,  and  to  expose  such  powders  as  were  adulterated, 
so  that  the  public  may  bo  warned  from  pmchasing  them  in  the  future.  The  number  of 
baking  powders  I  have  examined  amounts  to  forty-two — twenty-nine  of  them  from 
various  sections  of  the  country  liaviug  been  offered  to  the  department,  and  thirteen 
obtained  from  various  groceiy  stores  throughout  the  city  of  New  York. 

Instead  of  the  baking  i)owdc'rri  of  commerce  beuig  composed  alone  of  those  con- 
btituents  which  have  been  demonstrated  to  bo  perfectly  hiu'mless  and  wholesome,  the 
public  have  imposed  upon  them  powders  hugely  adulterated  witli  most  injurious  and 
hui-tful  compounds,  put  up  in  cans  nuatly  labelled  "  chemically  pure,"  as  if  that 
fact  (?)  had  anythmg  to  do  with  runderiug  the  powders  wholesome.  Schecles  green 
(arsenite  of  coi)per)  is  often  *•  chemically  pure,"  but  it  is  always  a  deadly  poison. 

It,  therefore,  becomes  nocejasary  for  the  benefit  of  the  public  to  examme  into  the 
the  powders  on  the  market,  and  to  denounce  such  of  them  as  are  composed  of  con- 
fititucuts  detiimeutal  to  health. 

The  best  powders  ai-e  composed  of  bitartrate  of  potash  (cream  of  tartar),  tartaric 
acid,  carbonate  of  ammonia,  and  bicarbonate  of  soda,  held  together  to  prevent 
decomposition  by  a  little  starch. 

The  injurious  powders  are  composed  of  alum  and  bicarbonate  of  soda,  and  often 
contain  terra  alba  (white  earth i,  insoluble  phosphate  of  hmo,  &c.,  &c.  The  efl'ect  of 
alum  when  taken  internally  has  been  shown  by  Wilmcr  and  others  to  produce  dyspepsia, 
constipation,  vomiting,  griping,  and  even  inflammation  of  tlie  gastro-enteric  mucous 
membrane,  as  it  is  a  powerful  astringent  acting  chemically  on  the  tissues.  These 
serious  effects  will  not  of  course  be  brought  about  immediately  fi'om  tlie  small  quantity 
of  alum  nsed  in  one  loaf  of  bread,  but  it  is  certain  that  persons  continuing  to  eat  bread 
containing  alum  will,  in  time,  suffer  from  its  evil  effects,  and  the  weaker  the  constitu- 
tion the  sooner  will  tlie  effects  be  noticed. 

Duma  speaks  to  the  same  effect  when  he  says:  "It  is  to  be  feared  that  this  salt 
exerts  a  deadly  action  by  its  daily  introduction  into  the  stomach,  especially  in  persons 
of  a  weak  constitution."  And  other  great  authorities,  such  as  Ciu*penter,  Dundar., 
Thompson,  Gibbon,  and  Nonnaudy,  all  agree  that  the  continued  use  of  bread  containing 
alum  will  bruig  about  dyspepsia  and  other  troubles,  and  such  was  the  opinion  of  the  la  to 
Baron  Liebig.  The  celebrated  Pereira  considered  ''  that  whatever  may  have  been  tlio 
effect  hi  the  case  of  healthy  persons,  sick  persons  did  really  suffer  in  that  way."  In 
the  iMuret  is  mentioned  a  case  in  whom  dangerous  gastro-enteritis  was  apparently 
induced  by  a  single  dose  contauiing  between  ton  to  twenty  grains  of  burnt  alum.  Dr. 
Parkes,  in  his  work  on  Hiitjieiw^  states  that  from  eight  to  forty  grains  of  alum,  and 
probably  more,  have  boeii  fomid  in  a  four-pound  loaf  of  bread. 

The  effect  of  alum  on  bread  is  to  tend  to  whiten  it,  and  to  prevent  an  excess  of 
fermentation  (when  yeast  is  used),  when  the  altering  gluten  or  cerealine  acts  too  much 
on  the  starch  ;  but  while  it  accomplishes  this  object,  it  lessens  at  the  same  time  the 
nutritive  value  of  the  bread  by  rendering  the  iihosphoric  acid  insoluble. 

Out  of  the  many  baking   powders  I  have   examiuod,  I  liavc  selected  the  more 
\  ones  that  arc  adulterated,  giving  iu  each  case  a  quantitative  analysis  uf  Lhj 


THE  ANALYST.  145 


The  analyses  of  the  last  three  baking  powders  given  iu  the  first  column  were 
made  by  Professor  Bobert  W.  Bcbedler. 

No.  1. 

Burnt  alom 26-45  i>cr  cent. 

Bicarbonate  of  soda         24*17    „      „ 

Sesiiuicarbonate  of  ammonia 2*31    ,,      ,, 

Cream  of  tartar None 

Starch         4707    „      „ 


100-00 


No.  2. 

Analysis  by  Dr.  Mott. 

Burnt  alum 19-16  i>er  cent 20-03  per  cent. 

Bicarbonate  of  soda  ..         ..  23-315    „    „        22-80    „    „ 

Cream  of  tartar None  None 

Starch         5748     „    , 5717     „     ,, 


100-00  100-00 

•  No.  3. 

Analyswd  by  Dr.  Mott. 

Burnt  alum 2',)-60  per  cent 30-0*5  [)er  cent. 

Bicarbonate  of  socLi         ..         ..     3113     ,,     ,,        31-82     ,,     „ 

Cream  of  tartar None  None 

Starch         3927     , 38-12     ..     „ 


10000  10000 

No.  4. 

Burnt  alum         22-53  per  cent.  . .         

Bicarbonate  of  soda       ..         ..     21'79    „     „  

Cream  of  Tartar None  

Starch 5668    ,,    „  


10000 

Not  one  iioimd  of  these  powders  could  be  sold  in  England,  as  it  is  against  the  law 
to  use  alum  for  making  bread.  Why  have  we  not  such  a  law  ?  A  case  is  reported  in 
the  English  Law  Reports  of  1871-2,  7th  Queen's  Bench,  135,  November  15,  1871, 
where  a  baker  was  convicted  for  usmg  alum  in  making  bread.  What  would  become  of 
the  above-mentioned  baking  powders  containing  alum  if  they  were  introduced  on  the 
English  market  ?  The  answer  is  simple — they  would  be  swept  out  of  existence.'-'  It  is 
to  be  hoped,  tlien,  that  tlie  pubUc,  by  refusing  to  purchase  them,  will  bring  to  them 
all  tlie  same  fate. 

By  exposing  these  injurious  and  unwholesome  baking  powders,  the  pubhc  must 
not  be  frightened  from  using  baking  powders  when  properly  made — of  which  I  have 
already  stated  there  are  a  number  on  the  market.  In  fact,  baking  powders  are  a  great 
convenience,  as  the  constituents  are  so  combined  that  their  use  is  always  attended  with 
success  :  and  there  is  no  danger  of  biscuits  made  with  them  having  an  alkaline  taste, 
or  being  impregnated  witli  yellow  specks  or  streaks,  as  is  often  the  case  when  orJimuy 
cream  of  tartar  and  soda  are  used.  This  results  from  the  fact  that  the  ordinary  cream 
of  tartar  found  in  market  is  adulterated  fi'om  10  to  90  per  cent,  with  foreign  substances  ; 
conseqixently,  it  becomes  necessary  to  change  the  proportion  to  be  used  with  every  new 
lot,  which  can  only  be  correctly  anived  at  by  a  chemical  auidysis  of  the  cream  of  tartar. 

*  We  fear  the  bucccm  of  the  Engliuh  Act  in  not  quilc  no  complete  ixa  Dr.  Mott  bcciiis  to  suppoi^e. — 

[Eds.  AXALTftT.J 
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The  advantages  of  using  "  baking  powder  "  in  preference  to  yeast,  aio  that  ^ith 
the  former  none  of  the  nutritive  parts  of  the  liour  ai*e  desti-oyed,  a  hirger  jield  is 
obtained,  and  the  result  accompUshed  with  a  great  saving  of  time,  which  would  other- 
wise be  requu'od  to  promote  the  fermentation  when  yeast  is  used. 

The  advantages  of  using  "baking  powder"  m  preference  to  the  ordimuy  cream 
of  tartar  and  soda  found  on  the  market  are  not  only  tliat  it  is'  more  economical,  but  the 
results  are  always  attended  with  success,  there  being  no  fear,  as  stated,  of  producing  an 
alkahne  taste  or  yellow  streaks  in  the  product. 


CONDENSED   MILK. 

The  yeiie  Freie  P reuse  has,  veiy  recently,  published  a  scries  of  letters  and  articles 
on  the  above  subject,  which  possesses  special  interest  for  analysts,  as  beai-iug  on 
Mr.  Hehner's  recent  paper  on  the  same  subject,  and  the  discussion  wliicli  then  took 
l)lacc."  Unfortunately  the  con*espondence  and  articles  are  tliroughout  written  m  a  tone 
of  recrimination,  wliich  we  have  seldom  seen  in  any  English  periodical  treating  on 
scientific  subjects;  such  i)hrases  as  '*  insidting  advertisements,''  and  "to  immask 
calumniators,"  arc  plentifully .  scattered  tlirough  the  writings  of  both  sides.  This  is 
Uie  more  to  be  regretted,  as  it  only  diverts  attention  fi-om  the  real  point  at  issue,  which 
is  simply  whether  the  condensed  milk  mauTifactured  by  one  of  the  foreign  companies 
is  i>roduced  by  the  concentration  of  genuine  milk,  or  of  skimmed  milk. 

The  matter  appetu-s  to  have  been  originally  brought  fonvard  by  Dr.  F.  Sexhlctt, 
and  the  analyses  on  which  he  bases  his  opinion  appear  to  have  been  made  in  the 
ordinary  coiurse  of  his  ofiicial  work  in  the  Lnperial  and  Royal  Chemical  and 
Agricultm-al  Listitute,  at  Vienna.  He  quotes  a  very  large  number  of  analyses  which 
he  has  made  of  samples  from  diiferent  condensed  milk  companies,  but  ho  considers  the 
result  of  these  analyses  mainly  by  dotermiuuig  tlie  ratio  between  the  caserne  and  the  fat. 
This  is  entu-ely  different  from  the  method  adopted  by  Mr.  Hchner,  who  deduced  the 
concentration  of  the  milk  mauily  from  the  solids  not  fat. 

Dr.  Sexhlett  points  out  that  the  fat,  in  genuine  milk,  is  in  almost  every  case  in 
excess  of  the  caseine  present.  Thus  ho  quotes  Konig,  who  finds,  on  an  average  of  400 
analyses  of  cows'  milk,  caseine  to  fat  as  100  to  110  ;  Fleischer,  in  170  analyses,  never 
found  less  tlian  100  parts  of  fat  to  100  of  casoino ;  G.  Kuhn,  in  173  analyses,  only 
foimd  14  m  which  the  fat  was  less  tlian  the  caseine,  the  minimum  being  88-6 ;  while 
-Dr.  Sexlilett  himself  has  in  only  one  single  instance  found  the  proportion  of  caseine  to 
fat  as  100  to  87. 

Refening,  however,  to  milk  from  tlie  Alphie  districts,  wliich  is  the  cla^s  of  milk 
that  is  mainly  ui  dispute  in  this  correspondence,  a  lumibcr  of  recent  analyses  are 
quoted,  showing  an  average  of  146  parts  of  fat  to  100  parts  of  caseine  as  being  the 
average  produce  of  the  disti'icts. 

Passing  from  the  question  of  the  composition  of  tlio  original  milk  before 
concentration,  a  number  of  analyses  are  put  forwtud  of  samjiles  supplied  by  diflfercnt 
condensed  milk  companies  to  show  the  proportion  which  the  caseine  and  fat  bear  to 

*  See  Analyst,  vol.  iv.,  pp.  ii  aud  7*2. 
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each  other  iii  the  finished  product,  aud  iu  four  particukr  iustances  the  results  were 
as  follows : — 

Proportion  of  Cwreine  to  Fnt. 

Tin  from  Vionnn 100       Gfi 

100       fii 

„        Brnnor 100       71 

„        Prnpiio 100       73 

From  these  facts  Dr.  Soxlilctt  comes  to  the  followmg  conclusions  : — 1st.  The  milk 
contained  in  each  tin  was  diftcreiitly  composed,  and  therefore  he  did  not  ]>osseflR 
samples  of  one  and  the  same  concentration,  l>ut  of  four  diflfercnt  ones.  2nd.  In  every 
one  of  these  four  samples  the  relative  proportion  of  fatty  suhstances  to  cascino  was 
such  as  is  never  found  in  ordinary  milk  from  a  cow,  or  even  in  the  hest  milk  from  the 
Alps.  Until  now  such  a  proportion  was  found  only  in  skimmed  milk,  and  it  is 
evident  therefore  that  the  four  samples,  the  analyses  of  which  are  given  ahove,  were 
manufactured  with  skimmed  milk. 

Further  on,  in  Dr.  Sexhlet's  report,  we  find  anotlier  analysis  of  a  samjde  said  to 
he  the  milk  of  the  "  Helvetia "  Company,  which  prohahly  corresponds  with  the 
samples  hearing,'  tlie  same  mark  referred  to  in  !Mr.  Hehner's  paper,  hut  the  difference 
between  the  latter  samples  and  that  referred  to  hore  is  remarkii1)le.  Although  tlie 
amount  of  water  is  fairly  concordant,  ^fr.  Hehner's  samples  contained  more  than  2  per 
cent,  less  fat  and  about  1  per  cent,  less  casoine ;  but  it  is  unfortunate  that  no  attempt 
was  made  to  separate  the  cane  su;:jar  from  the  milk  sugar  in  Dr.  Sexhlett's  sample, 
whicli  is  also  viewed  l)y  him  as  a  skimmed  milk. 

To  justify  tlie  points  he  brings  forward,  Dr.  Sexhlett  gives  quotations  from  the 
Report  of  tlie  Commissioners  on  the  projected  German  law  affecting  the  sale  of  ai*ticles 
of  f(.K)d  aud  consumption.  As  these  quotations  have  not  previously  appeared  in  their 
entirety  in  our  cohnnns,  it  may  be  worth  while  to  give  them.  The  report  (Berlin, 
1878)  states : 

••  Milk,  in  it8  orilinarj'  composition,  contninR  all  tlio  nutritive  olomonts  npcossary  to  the  humnn 
body,  and  that  in  a  form  whicli  suits  man.  If,  howovor,  certain  olcmmts  are  wanting  therein,  such  as 
cream  f  which  in  not  only  one  of  the  principal  in  tenant  aliments,  but  which  is  also  indispensable  to  the 
other  component  parts  of  milk,  or  should  such  a  quantity  of  water  have  boon  lulded  to  the  milk  as  to 
cause  a  di*ficicncy  in  the  daily  (luantity  corresponding  with  the  capacity  of  the  bowels  of  the  eliild,  tho 
result  will  be  det-Une  and  consumption. 

"  When  the  first  illness  has  once  appeared,  however  harmle-ss  its  sym])t4mis  may  seem,  a  cliild  may 
be  c.irrie<l  off  sud<lenly  without  l>eing  able  to  resist  under  such  circumstances. 

"  Those  selling  skimmed  milk,  or  milk  understood  to  have  lost  part  of  its  value  by  skimming,  as 
whole  milk,  for  the  nourishment  of  children  Mr,  acconling  to  the  facts  before  menti«med,  for  having 
ji'opardised  the  heultli  of  children  and  sick  persona,  guilty  of  having  prejudicetl  their  health,  and  it 
sliull  no  longer  be  considered  a  matter  of  hazard  hereafter  if  the  wholesale  murder  of  infants,  faToure<l 
by  existing  circumstiniees,  shall  continue  or  not. 

"  Skimmed  milk  is  more  or  less  deficient  in  fats  eonbiined  in  pure  milk,  and  is  tliereforo  wanting 
ill  one  of  its  principal  component  parts.  It  has  therefore  less  value,  and  is  unfit  for  the  nourishment 
of  young  cliildrcn.    Its  sale,  under  the  name  of  whole  milk,  is  not  admissible." 

All  that  was  said  by  Mr.  Hehner,  and  enforced  by  Dr.  Muter  and  other  speakers 

at  the  February  meeting  of  the  Society  of  Public  Analysts,  as  to  the  danger  of  using 

condensed  milk  as  infants'  food  when  diluted  in  anything  like  the  proportions  directed 

on  the  tins  in  which  it  is  sold,  are  echoed  and  enforced  ui  this  correspondence  in  even 

stronger  language,  the  only  misfortune  being  tliat,  owing  to  the  ^ei«AVk»i\.  V^aA  ^^jNstfSa. 
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ruus  through  the  whole  thing,  the  condemnation  is  applied  principally  to  the  inilk  of 
one  or  two  companies,  instead  of  being  extended  as  it  justly  should  he  to  all  kinds  of 
condensed  milk.  Especial  attention,  for  instance,  is  drawn  to  the  fact,  that  the 
directions  on  the  cans  state  that  when  "  diluted  in  a  small  quantity  of  water  it  becomes 
Uke  the  finest  cream,"  while  the  simple  fact  is  that  the  condensed  milk  itself  contains 
less  fat  than  even  the  poorest  sample  of  cream  which  could  be  obtauied.  Dr.  Sexhlett 
says,  that  "  the  height  of  impudence  is  reached  when  it  is  asserted  that  condensed 
mDk  is,  without  contradiction,  the  best  food  for  children,  and  is  far  better  than  non- 
ooudensed  milk." 

Independently,  however,  of  all  this  discussion,  whether  a  certain  milk  is  skimmed, 
there  is  one  very  serious  point  to  consider,  which  concerns  all  who  have  to  do  with 
condensed  milk,  either  in  manufacture  or  for  the  purpose  of  analysis.  It  is  confidently 
asserted  by  persons  who  have  for  a  long  time  been  preparing  condensed  milk  that,  not 
only  does  decomposition  of  the  caseine  occur  during  the  boiling  process,  but  that  a  by- 
no-means  inconsiderable  proportion  of  the  fat  distils  over  witli  the  evai>orated  water, 
if  the  temperature  in  which  the  evaporation  is  caii-ied  on  is  allowed  to  rise  sensibly 
above  100*^  F.  If  this  is  the  case  the  milk  loses  doubly  during  the  concentraticm — 
1st.  There  is  an  actual  loss  of  nitrogenous  matter  by  decomposition  which  will  ensue, 
under  any  ou-cumstances,  by  continued  boiUng  in  the  presence  of  the  large  amomit 
of  cane  sugar  that  is  usually  added,  and  which  is  still  furtlier  increased  by  tlie 
fermentation  frequently  set  up  in  milk  that  is  not  quite  so  fresh  as  might  be  desirable  ; 
and,  2nd.  There  is  the  large  loss  of  fat  wliich  forms  quite  as  essential  a  constituent 
of  milk,  and  which  is  not  only  partly  volatihzed,  but  without  doubt,  under  such 
circumstances,  is  partially  decomposed  durhig  the  volatilization,  so  that  the  fat  which 
is  left  behind  m  condensed  milk,  provided  any  portion  of  the  fat  has  been  volatilized, 
would  probably  not  have  the  composition  of  tnie  butter  fat,  but  would  contain  volatile 
and  fixed  acids  in  different  proportions  to  those  found  in  genuine  butter. 

This  subject  is  certainly  worth  fuller  investigation  than  it  has  received  at  present. 


HALE  OF  FOOD  AND  DRUGS  ACT  AMENDMENT  BILL,  1879. 
This  Bill  has  passed  through  the  House  of  Lords,  and  received  the  Royal  Assent  on 
the  21st  July.     AVe  shall  reprint  the  Act  in  our  next  number. 


ExTBAonDiNARY  Heason  FOR  CoMMiTTiNcv  SuiciDK. — An  inqucflt  was  lately  held  by  Mr.  Payne,  the 
City  Coroner,  into  the  eii'cuinstances  under  which  Walter  Hazell,  aged  fortj'-foiir,  a  milkman  of  1,  Walker 
Street,  St.  George's,  Southwark,  came  to  his  death.  Mrs.  Uazell  said  the  deceased  was  a  man  of  robust 
health,  altliough  addicted  to  liabits  of  intemperance.  A  few  days  previously  one  of  the  sanitury 
inspectors  of  the  district  called  and  purchased  a  samjilc  of  milk,  at  tho  same  time  telling  deceased  that 
the  milk  would  be  examined  by  the  Public  Analyst.  Tliis  circumstance  seemed  to  give  deceased  a  great 
deal  of  anxiety,  and  he  told  more  than  one  i^erson  of  his  apprehension  of  being  summoned  before  a 
magistrate,  and  being  fined.  On  the  morning  in  question  deceased  rose  as  usual— very  early  in  the 
morning,  and  upon  his  wife  going  down.stairs  some  time  afterwards  slie  missed  him.  Search  was  made, 
and  Hazell  was  found  with  his  head  downwards  in  the  wat&r-butt  in  the  back  yard  of  the  house.  The 
juiy  returned  a  verdict  of  ••  Suicide  whilst  temporarily  inpane." 


Ebbatum.— In  Mr.  Allen's  paper  on  Tinctures,  page  106,  line  7,  read,  "  the  proportion  of  oil  of  anise 
rrAuxA  ooald  he  dissolved  hy  spirit  of  30^  U.P.  (iiutead  of  0,P,)  was  a  mere  fraction  of  that  taken  up 
iiy  proof  epint," 
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ASSAY  OF  CRUDE  CALCmM  ACETATE. 
By  Auousi  Stromeyer.-^' 
CsuDE  Calcium  Acetate,  sold  for  making  acetic  acid,  is  now  often  tendered  for  analysis. 
The  author  used  to  calculate  the  acetic  acid  from  the  amount  of  soluble  calcium.  A 
kuo'^n  quantity  of  the  sami^le  was  dissolved  in  water,  filtered  and  precipitated  with 
ammonium  hydi'atc  and  ammonium  carbonate.  The  precixutated  calcium  carbonate 
was  ignited  to  destroy  organic  matter,  and  dissolved  in  a  measured  quantity  of  standard 
nitric  acid.  By  adding  htmus  and  standaid  alkali  the  amount  of  nitric  acid 
neutrahsed  could  be  readily  ascertained,  and  had  only  to  be  calculated  to  an  equivalent 
amoimt  of  acetic  acid.  Other  chemists  prefer  to  evaporate  the  solution  of  the  ctdcium 
acetate  to  di-yness,  and  to  ignite  the  residue  instead  of  precipitating  with  ammonium 
carbonate. 

This  apparently  simple  method  is  not,  however,  satisfaetoiy,  smce  manufacturers 
of  acetic  acid  can  never  get  as  mucli  acetic  acid  as  the  analysis  shows.  The  author 
thinks  there  is  another  acid  present  not  volatile  at  the  boiluig  point  of  acetic  acid. 

The  following  process  given  by  Fresenius  gives  about  4  per  cent,  less  acetic  acid 
than  the  one  described,  but  seems  more  satisfactory  to  tlie  mauufactm-ers  : — 5  grammes 
of  the  sample  are  put  into  a  retort,  mixed  with  50  c.c.  phosphoric  acid  of  1*2  sp.  gr., 
and  the  whole  distilled  nearly  to  dimness.  The  distillation  is  repeated  after  adding 
60  c.c.  more  of  the  acid,  and  then  again  by  adding  60  c.c.  of  water.  The  acetic  acid 
is  estimated  by  standard  alkah. 


THE     CUEMI8TRY    OF    AN     ORANGE. 

From  the  Boston  Journal  of  Chemistnj, 

It  proved  so  difficult  a  matter  to  find  a  clear  and  reliable  analysis  of  the  orange  in  the 

literature  of  chemistiy  that,  previous  to  leaving  this  city  for  Florida,  wo  determined 

that  the  w^ork  of  analysis  should  be  undertaken.      A  medium- sized  Florida  orange, 

purchased  in  Faneuil  Hill  market,  afforded  upon  analysis  the  following  results : 

The  skin  weighed    57'5  giamme**,  which  is  23*33  per  cent. 
„     pccds      '„  7-0        „  „  2-84    „      „ 

„     pulp       „        182-0        „  „  73-83    „      „ 

The  skin  contained  in  100  parts  : 

Water  and  volatile  oil 78-00 

Organic  matter 21-3G 

Ash  -U 

The  seeds  contained  in  100  parts  : 

Water 5000 

Organic  matter 48-61 

Ash  1-36 

The  pulp  contained  in  100  parts  : 

Water 90-99 

Orp^anic  matter 8G8 

Anh  -33 

The  pnlp  contained  in  100  parts  1-3  RraiH?  sugar. 

4-2  cane  sugar, 
1-0  free  acid. 

The  free  acid  consisted  of  about  equal  parts  of  malic  and  citric  acid. 

•  Corrtspondaiz  blatt  dm  Vcrdna  uiiuIytUdver  ch^^wukcT^  OaV«j  'i^  'is^i*  T* 
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The  ash  constituents*of  the  orange  were  as  follows : 

Potash 38-7 

Soda 7-6 

Lime 23-0 

Magnesia           6*5 

Ferric  phospliate          1*7 

Sulphur 2-9 

Silica 5-2 

Phosphoric  acid           14'1 

From  these  results  it  is  seen  that  the  orange  is  not  a  very  great  rohber  of  the  soil  ; 

indeed,  it  would  appear  that  the  growth  of  fruit  dci)ends  so  slightly  upon  important 

inorganic  constituents,  that  fertihzation  in  good  soils  is  hardly  necessary.     The  food 

most  largely  di-awn  upon  for  the  foiinatiou  of  skin,  pulp,  and  seeds,  is  potash,  and  next 

come  lime  and  phosphoric  acid.    In  one  hundi-ed  pounds  of  the  fruit  there  are  hut  two 

and  one-third  pounds  of  ash,  and  nearly  one  pound  of  this  is  potash.    It  is  evident 

that  ashes  and  phosphoric  acid  are  the  forms  of  food  demanded  in  the  growth  of  the 

orange,  and  on  poor  soils  this  may  he  supphed  with  advantage.     It  is  found  in  Florida 

that  in  the  cultivation  of  the  orange  great  persistency  in  hearing  is  maintained,  and  in 

the  apparently  piure  white  sand  of  the  State  it  flourishes  for  many  years,  and  yields 

constant  returns.    This  renders  it  a  valuable  and  remunerative  crop,  and  upon  it 

Florida  must  largely  depend  for  its  resources. 


WATER  SUPPLY  OF  MONTREAL,  CANADA. 

We  have  received  from  Dr.  Baker  Edwards,  of  Montreal,  two  small  pamphlets  on  the 
character  of  the  different  water  supplies  of  that  town,  and  of  the  shore  and  river  ice 
taken  from  the  river  St.  Lawrence.  The  analyses  of  the  ice  show  rather  more  organic 
suspended  matter  than  we  should  have  expected  to  have  foimd,  tlie  shore  ice  containing 
two  grains  per  gallon  and  the  river  ice  one  grain  per  gallon.  These  figures  are, 
however,  according  to  Dr.  Edwards'  analyses,  considerably  less  than  those  which  are 
frequently  found  in  the  imfiltered  water  supply  of  the  city,  and  he  takes  the  opportunity 
of  pressing  strongly  upon  the  city  authorities  the  necessity  for  efficiently  filtering  all 
tlie  water  before  it  is  supphed  to  the  town.  The  main  feature  in  connection  with  the 
analyses  of  some  twenty- five  sami)les  of  the  different  river  waters  is  their  exti-cme 
softness,  and  the  small  quantity  of  animal  matter  which  they  contain ;  and  it  certainly 
is  very  singular  that  the  one  sample  of  the  town  supply  should,  in  both  these  respects, 
as  well  as  in  the  amount  of  organic  caibon  which  it  contains,  stand  very  greatly  at 
the  head  of  the  list  as  the  most  impure  water.  This  would  seem  to  indicate  not  only 
that  filtration  is  neglected,  but  even  storage  of  the  water  must  be  very  inefficiently 
caiTied  out  at  Montreal. 


SOCIETY    OF    PUBLIC   ANALYSTS. 

The  Country  Mccthig  of  this  Society  will  take  place  at  Sheffield  during  the  Meeting  of 
the  British  Association,  and  will  probably  be  fixed  for  the  afternoon  of  Friday,  22nd 
August,  in  the  Libraiy  of  the  Literaiy  and  Philosophical  Society,  Arundel  Street. 
The  usual  Notice  will  be  «eut  to  Members. 
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REVIEWS. 

An  IntnHluctwn  to  the  Practice  of  Commercial  On/anie  Afialysis, 
By  Alfred  H.  Allen,  F.C.S.     Londou  :  Cliiu'cbiH. 

It  is  refreBliiug  to  meet  with  a  uew  work  on  Chemistry,  having  a  real  mwon  d'Hre  like 
tliiit  possessed  by  the  hook  before  us.  It  professes  to  be  a  treatise  on  the  proi>erties, 
proximate  iipnlyticfil  exnminaiion,  and  modes  of  assaying  the  various  organic  chemicalo 
and  prepaiiitiouij  employed  in  the  arts,  mamifae tares,  medicine,  kc. :  with  concise 
methods  for  the  detection  and  determination  of  their  impuntien,  adulterations  and 
proilucts  of  decomposition,  and  it  is  introduced  by  the  author  with  the  following  forcible 
remarks  : — **  While  the  libraries  of  chemists  are  replete  with  manuals  and  treatises  on 
inorganic  analysis,  iind  the  numl»er  of  these  works  is  being  increased  almost  monthly, 
books  on  organic  analysis  are  chiefly  conspicuous  by  theix'  absence.  It  is  a  lamentable 
fact  that  while  our  young  chemists  are  tauglit  to  execute  tdtimate  organic  analysis,  and 
to  ring  the  changes  on  the  everlasting  chlorobromo  and  nitro-derivatives  of  bodies  of 
the  aromatic  series^  the  course  of  instniction  in  many  of  our  leading  laboratories  does 
not  include  even  qnalitativo  tests  for  such  every- day  substances  as  alcohol,  chloroform, 
glycerin,  carbolic  acid  and  quinine.  As  a  natural  consequence  of  this  neglect,  the 
methods  for  the  proximate  iuialysis  of  organic  mixtiu'es  and  for  the  assay  of  commerciiil 
organic  products  are  in  a  far  more  backAvard  state  than  is  justified  by  the  inherent 
lUiBculties  of  this  branch  of  analysis."  These  sti'ictm'es  are  luifortunately  but  too  true, 
and,  as  we  have  again  and  again  had  to  point  out,  the  tendency  of  the  present  woiUd-bo 
Ieadei-8  of  chemisti-y  in  England  is  to  ignore  the  workers  in  purely  analytical  research 
and  exalt  the  **  organic  manufacturing  investigatoi*s."  There  are,  however,  many  signs 
of  a  re -action  setting  in,  and  the  time  will  come  when  the  practical  researches  of  the 
analysts,  whom  we  represent,  will  be  more  thought  of  than  those  of  the  persons  who 
tiow  profess  to  hold  ns  in  contempt. 

Huch  being  Mr.  Allen's  excellent  ideas  in  commencing  liis  work,  let  us  see  how  far' 
they  have  been  followed  up.  In  the  first  place,  the  author  intended  to  practically  verify 
errry  process  personally,  but  after  some  years  of  labour  he  found  that  not  only  was  tlie 
work  beyond  tlie  power  of  any  one  man,  but  that  evenwlien  cniTied  out  the  information 
obtained  would  most  probably  become  stale  long  before  the  w*hole  work  could  be  finished, 
and  he  has  therefore  published  the  present  volume  as  an  instalment  of  what  is  to  follow, 
Opening  witli  tlie  cyanides,  this  volume  tiikea  us  through  the  alcohols,  simple,  haloid 
find  compound  ethers,  and  the  chief  acids,  ending  with  the  phenols  and  their  acid 
derivatives.  The  second  volume  is  to  contain  oils,  fats,  soap,  and  essential  oils, 
although  certiiin  of  the  latter  which  aie  chiefly  aldehyds,  or  comivomid  ethers  are 
included  hi  the  first  volume.  The  author  apologises  for  not  making  his  style  more 
"  telegrammatic,*'  but  wo  thhdi  had  be  done  so,  be  would  have  spoiled  the  work,  which 
hfts  just  that  judicious  amount  of  '*paddmg"  necessary  to  commend  it  to  more 
elementary  readers,  while  the  processen  arc  described  in  a  manner  sufliciently  detailed, 
and  yet  iiot  so  much  so  as  to  be  weariMomc  to  the  professional  men  for  wliom  the  w^ork 
is  cliictty  intended.  We  arc  spared  the  stereotyped  descriptions  commencing  wilh^ 
'*  take  a  basin,"  or  "  put  into  a  burette,"  and  the  strengths  of  the  various  solutions  aie 


bi^^^ 
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indicated  ouce  for  nil  iu  a  tabic  at  the  begiuiiing  of  tlic  book,  aud  afterwards  simply 
referred  to  as  **  deci-uormal/'  "uorinal/'  &c.,  which  saves  many  vaiu  repetitious.  It 
would  be  impossible  to  go  into  all  the  various  processes  mcutioued  and  criticised  in  the 
book,  but  we  may  say  that  there  ai*e  few  works  where  so  much  real  practical  information 
is  condensed  within  850  pages.  To  many  the  book  would  be  worth  buying,  even  if  it 
had  nothing  else  than  tlie  excellent  article  on  the  detection  and  estimation  of  alcohol, 
and  tlie  carefully  compiled  tables  therein  contained,  enabling  an  analyst  to  tell  with  the 
greatest  facihty  the  exact  amount  of  water  which  has  been  added  to  a  bulk  of  gin  of 
any  given  strength,  to  reduce  it  to  the  strength  found.  "We  shall  look  anxiously 
foi-wai^d  for  the  next  volume  of  'Mr.  Allen's  work,  because  the  present  is  certainly  one 
without  which  no  analyst's  librai-y  can  be  considered  complete,  and  which  in  a  marked 
degree  advances  the  ah*eady  high  reputation  of  its  author.  To  Public  Analysts,  who  are 
so  much  engaged  in  organic  work,  it  is  simply  invaluable,  and  it  has  the  merit  of  also 
being  fau'ly  well  printed,  although  the  author  here  and  there  suffers  from  the  terrible 
havoc  compositors  are  apt  to  make  with  chemical  symbols.  A  work  on  chemistry 
without  such  eiTata  would,  however,  be  a  thing  we  might  wish  for  but  never  meet  with, 
and  in  the  present  case  the  eiTors  are  commendably  few. 


On    iht    Estimation    of    Phosjihoric    Acid^    by    Matjncsia,    Jor    Commercial     Purponen, 

By  E.  F.  Teschemacher  and  J.  Denuam  Smith.     London :  Hardwicke,  1879. 
This  brochure  is  devoted  exclusively  to  the   consideration    of    the    process    which 
Messrs.  Teschemacher  &  Smith  have  for  some  yeai-s  employed  m  then*  commercial 
analyses.     Its  publication  at  tlie  present  time  is  the  more  satisfactory,  because  the 
authors'  process  has  always,  rightly  or  -wi-ongly,  been  looked  upon  as  a  secret  one. 

We  must  refer  our  readers  to  the  publication  itself  for  the  details  of  the  process,  as 
wo  have  only  space  to  iioint  out  that  its  principal  features  consist  in  the  solution  of  the 
mineral  phosphates  in  concentrated  hydrochloric  acid,  so  as  to  ensure  expulsion  of  all 
the  fluorine  in  the  precipitation  of  the  lime  by  adding  the  boilhig  solution  of  the 
sami)le  to  a  solution  of  oxalic  and  citric  acids,  and  then  completing  the  precipitation 
by  a  very  gradual  addition  of  ammonia  water,  the  solution  being  acidified  with  acetic 
acid  before  filtration,  and  in  invariably  re-dissolving  and  re-precipitating  the  ammonia 
magnesian  phosphate. 

As  the  result  of  many  experiments  the  authors  conclude  that  ammonia  magnesian 
phosphate  is  practically  insoluble  in  ammonia  water. 


The  (jras  Analyst's  Manual,  By  F.  W.  Hartley.  London  :  Spon,  1870. 
Mr.  Hartley's  name  is  so  well  known  in  connection  with  gas  testing  apparatus  that  wo 
naturally  expect  to  find  a  high  standard  of  accuracy  and  excellence  in  the  work  before 
U8,  and  we  are  not  disappointed.  The  work  does  not  profess  to  introduce  any  new 
methods  or  processes,  but  it  is  a  carefully  prepared  resume  of  all  the  processes  in  use 
for  gas  analysis.  Prior  to  the  pubhcation  of  the  book,  there  was  no  comprehensive 
work  published  which  gave  the  gas  analyst  all  the  necessary  uistmctions  for  performing 
^e  oi-dinaiy  routine  of  gas  testing.    As  far  as  London  is  coucemcd,  tho  gas  refei-ees' 
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instractions  gave  all  tlic  necessary  information  to  caiiy  out  the  tests  according  to  tlie 
method  prescribed  l>y  tlicm,  but  these  instructions  were  not  geueraUy  available. 
Mr,  Hartley  has  wisely  embodied  these  insti-iictions  in  the  present  volume.  The 
description  of  the  various  prices  of  apparatus  employed,  and  the  modes  of  testing  and 
adjusting  them  is  carefully  written. 

The  book  will  be  of  special  value  to  those  who  are  only  called  upon  to  test  gas 
occasionally. 

Ammonia  Lvptor  Tests.     By  F.  W.  Harti.ey,  85,  Millbank  Street,  S.W. 

This  is  a  handy  little  pamphlet,  but  its  mahi  value  consists  in  its  being  another 
determined  blow  at  one  of  those  crude  processes  of  so-called  analysis  which  have  been 
retained  in  our  C'hemicnl  Works  long  after  their  fallacies  have  been  exjiosed  in  the 
Laboratory. 

The  author  points  out  the  great  en*ors  incuiTed  by  estimating  the  strength  of  gas 
liquor  by  the  specific  gravity,  or  by  simple  titration  instead  of  by  distillation  and 
titration. 


COnUESPOyDKXCE. 
[The  Editorfi  arc  not  responsible  for  the  opinions  of  their  Correspondents.] 

To  THE  Editob  of  "  Tde  Analyst." 

Sib,— In  the  montli  of  Frhruary  I  made  an  official  insixjction  of  some  cow  stables,  at  a  place 
called  Blisflville,  on  Long  Island,  which  were  connected  with  a  distilleiy.  Thinking  that  my  investiga- 
tione  at  that  time  might  prove  of  some  interest  to  yourself  and  other  Public  Analysts,  I  take  the  liberty 
of  writing  you  upon  the  subject . 

At  the  time  of  my  visit  to  the  above  stables  there  were  between  700  and  800  cows  in  them,  crowded 
into  narrow  stalls,  to  which  thoy  were  fastened  by  a  rope  not  more  than  three  feet  in  length,  which 
barely  j^ermitted  them  to  lie  down,  but  kept  their  mouths  continually  at  a  trough  into  which  flowed  the 
•*  evill "  from  the  adjacent  distillciy  in  a  steaming  and  fermenting  condition. 

Mortt  of  the  auinmls  wore  emaciated  and  feverish,  and  were  afl'ecte<l  with  cough,  diarrhcea,  and 
lM)lyuria.  Some  api^cared  to  have  recently  arrived,  and  were  in  good  condition.  The  temperature  of 
several  of  the  animaU  was  noted,  and  ranged  from  102*'  to  109**.  Tlic  stable  floors  were  kept  all  the 
time  wet  and  slippery  with  excromeutitious  mattcrn,  and  I  did  not  see  how  it  was  possible  for  the  cows 
to  be  milked  and  prevent  the  surrounding  filth  from  splashing  into  the  milk. 

These  jwor  crcfttares,  crowded  together  within  low  sheds,  with  insuffieient  foo<l,  imperfect  or  no 
mc-ans  of  ventilation,  no  exercise,  no  pure  water  to  drink,  and  breathing  an  atmosphere  poisoned  by  the 
exhalations  from  thoir  wretched  bodies,  their  excretions,  and  the  steaming  and  fermented  food,  ore 
cxi>octed,  under  tliese  conditions,  to  secrete  milk  fit  for  human  consumption. 

I  obtained  soine  milk  from  two  cows,  each  specimen  of  which  I  submitted  to  analysis.  It  is  of  the 
qnality  one  would  cxpec^t  it  to  \)e  from  animals  fed  on  such  food  and  kept  in  such  unsanitary 
sun-onndings. 

I.    Re-at^tion  one  hour  after  milking,  very  acid.    Cream,  5^  per  cent,  by  volume. 
Average  of  two  analyses  : — 

Water        801S 

Fat  1-28 

Sugar         4-60 

Caseinc 4*225 

Ash  0*655 

100-000 
SoUdfl,  not  fat Q-&4 


164  THE  ANALYST. 


n.    Be-action,  acid.    Cream,  4  per  cent,  by  yolnmc. 
Average  of  two  analyseti : — 

Water        89-80 

Fat             119 

Sugar         4-18 

Caseinc 4*16 

Ash            0-67 

100-00 
Solids        901 

Examined  microscopically,  the  fat  globaleK  >^'crc  very  small,  scanty,  and  aggregated,  and  I  also 
observed  some  epithelium,  and  cells  resembling  those  found  in  colostram. 
I  liave  the  honour  to  remain,  verj-  resix?ctfully, 

J.  BLAKE  WHITE,  M.D., 

Inspector  of  Milk,  City,  New  York. 
New  Youk,  June  JSth,  1879. 


ANALYSTS'  REPORTS. 


Mr.  J.  Carter-Bell,  Public  Analyst  for  Cheshire,  has  reported  to  the  Court  of  Quarter  Sessions 
that  during  the  past  quarter  he  examined  148  samples.  These  were— 62  of  milk,  24  water,  18  bread, 
16  flour,  9  whisky,  8  coffee,  4  gin,  2  brandy,  2  pickles,  1  rum,  1  vinegar,  1  oatmeal,  and  1  chocolate.  Of 
these  23  were  adulterated,  consisting  of  15  milks,  5  whiskies,  1  brandy,  1  gin,  and  1  coffee.  The  report 
also  stated  that  in  Cheshire,  a  county  where  the  pasture  was  exceptionally  good,  and  where  excellent 
milk  should  l>e  produced,  the  average  of  the  samples  taken  was  exceptionally  bad,  nearly  one-third  being 
below  the  ordinarj'  standard  of  poor  milk.  Li  Salford,  where  the  milk  was  very  clofsely  watched,  it  was 
difficult  to  find  an  adulterated  sample. 

Mr.  J.  Carter-Bell,  Public  Analyst  for  Salford,  in  his  report  for  the  quarter  ending  30th  .Tune,  states 
that  he  examined  136  samples,  consisting  of  47  breads,  57  milks,  15  buns,  10  flours,  2  teething  powders, 
2  medicines,  1  butter,  1  cider  cream,  and  1  egg-powder.    Of  these  10  were  adulterated,  consisting  of 

6  milks,  2  buns,  and  2  breads.  The  greatest  amount  of  water  in  the  milk  was  15  x>er  cent.  One 
Bample  of  bread  contained  as  much  as  45  grains  of  alum  to  the  41b.-loaf .  Tlie  cider  cream,  which  he 
believes  is  chiefly  sold  to  children,  was  composed  of  strong  vinegar  slightly  flavoured  with  a  little  acetate 
of  amyl.  Tlie  teething  powders  were  composed  of  metallic  mercurj',  morphia,  and  chalk.  At  the  end  of 
the  last  and  the  beginning  of  this  quarter  the  adulteration  of  bread  \\'ith  alum  was  prevalent,  but  owing 
to  the  increaseil  vigilance  of  the  inspector,  not  a  sample  of  alumed  bread  could  now  be  found.'* 

Mr.  J.  Bayncs,  Public  Analyst  for  the  East  Biding  of  Yorkshire,  reports  that  during  the  past 
quarter,  42  samples  were  submitted  to  him,  viz. : — 2  arro\^Toot,  1  bread,  3  butter,  1  baking  powder, 

7  coffee,  1  cocoa,  2  ginger,  4  lard,  7  milk,  1  mustard,  8  nitre,  2  oatmeal  and  2  pepper.  Of  these 
5  samples  of  nitre  were  adulterated — 4  were  brought  from  grocers  and  1  from  a  tailor.  3  coffees 
contained  16,  30,  and  48  per  cent  of  chicory  respectively.  1  lard  16  per  cent  of  water,  1  milk  10  per 
cent  of  water. 

Mr.  Baynes  also  reports  that  as  Analyst  for  Hull,  he  examined  2  samples  during  the  quarter,  vix. : — 
1  water  and  1  milk  both  of  which  were  pure ;  these  were  sent  by  the  metlical  officer,  owing  to  Scarlet 
Fever  being  prevalent. 


Mb.  Carter-Bell  writes  to  request  us  to  draw  attention  to  the  fact  that  the  tables  in  his  paper  on 
alum  in  flour  and  bread,  published  in  the  Analyst  for  July,  are  calculated  on  the  basis  of  3-lb.  of  flour 
per  4-lb.  loaf,  an  amount  which  is  in  excess  of  the  quantity  usually  employed,  and  since  adopted  by  him 
as  a  basis  of  calculation. 

"The  Prejudice  QoESTiON."— For  the  information  of  analysts  who  may  possibly  liave  to  refer 
magistrates  to  the  recent  decision  on  this  point  in  Hoyl'e,  v.  Hitchman,  we  may  state  that  that  case  is 
now  reported  in  Law  HeporU^  4  Q.B.D.,  233 ;  48  La\D  Journal^  M.C.  97 ;  40  Law  TimeSt  262. 


THE  ANALYST.  155 


LAW    REPORTS.  ^ 

Hkavt  Fijte  roR  Buttrbine. — At  tlie  SiUingbournc  Petty  Sessions,  Mr.  Sumuel  Wood,  grocer,  of 
Millon-ncxt'Siltingboiirne,  was  summon cil  for  selling  as  butter,  an  article  not  of  the  nature,  tjaality,  and 
sub-^lunee  ol  tlie  iirticlc  of  food  demanded  l>y  the  purcliaser,  a  poUcenian  named  Kelway.  Police-superin- 
'  tit  Mayne  produetid  tbo  certificate  of  Mr.  M.  Adams,  Analyst  for  Kent,  which  was  to  the  effect  that 
liole  was  not  butter  at  all,  but  wa-i  a  substance  made  to  resemble  butter,  and  Ihut  it  contained 
uutliiug  imwholcriome.  Mr.  Wood  staled  that  the  article  was  buttcnne,  and  was  intended  for  cookery 
piiri)o«es,  and  was  so  labelled  In  his  sliop,  but  liis  asaistant  in  his  absence  omitted  to  tell  the  purchaaer 
tlmt  the  article  wa^  batterine  on  his  asldng  for  butter.    Tlie  Bench  imposed  a  fine  of  C5  and  Iuh.  costt. 

•*  Normandy  Roll  BuTTEB."^Mr.  William  Nettleton,  grocer  and  proviHion  dealer,  Northgale, 
Hiiddcrsfield,  and  who  has  a  stall  in  the  Market  Hall,  appeared  before  the  Borough  Mapfistrates  to  answer 
a  ehargi  of  having  »old  a  jiound  of  some  article  as  butter  whieh  was  not  of  the  nature,  fiubstance  and 
quahty  as  demanded  by  the  pmchascr.  The  evidence  for  the  prosecution  showed  that  the  defcndunt'n 
ifluistiint  at  his  stall  in  the  Market  Hall  Hold  to  a  youth  named  LiveraedKe,  who  had  been  f-ent  Jiy 
Mr.  E.  G,  Kirk,  tlie  ffunilury  Inspt'ctor,  a  pound  of  roll  butter,  which  was  taken  from  a  quantity  Ubelled 
*•  Kprmandy  roll,"  teUin*,'  him,  liowever,  that  he  cowld  not  guarantee  that  it  was  all  butter.  Mr.  Jarmuin, 
thi;  liorough  Analynt.  found  that  the  i'ttinple  aiibmitted  to  him  waa  mainly  comi>osed  of  forci^  fat,  and 
was  really  an  article  known  aft  **  bulterinc.'*  The  qncBtion  was  whether  the  article  UHually  known  in 
the  trade  »nd  by  the  public  as  '"Normandy  roll"  was  a  pure  butter.  Evidence  was  given  by  several  pjovision 
mcrchanta  that  there  was  a  pure  butter  known  by  that  name.  The  defendant  caDed  a  witness,  who  mud 
lie  had  been  in  the  provision  trade  twenty-seven  years,  and  did  not  know  till  three  years  ago  lliut  there 
mmn  a  butter  called  "  Normandy  roll."  Tlie  Bench  ordered  the  defendant  to  pay  a  fine  of  10».  and  cuertn, 
■dding,  however,  that  ihey  did  not  think  the  defendant  had  wilfully  offended  against  the  law, 

ADrLTEBATED  MiLK, — Joseph  Smith,  Braimston,  was  charged  at  the  Daventrj*  Petty  SesKions, 
witli  selling  adulterated  milk.  InKjreetor  Phenix  said  he  called  at  the  defendant*:*  house  on  the 
6lh  of  ilay.  He  saw  defendant'a  wife,  and  asked  her  if  she  sold  milk.  She  replied,  "  Yv»."  Ho 
said,  '*  Then  I'U  have  half  a  pint  of  new,"  She  gave  liim  some,  and  said,  "  This  is  what  we  ^ell  for 
new,"  He  said,  *'  I  am  pm-chawiug  under  the  Act,  and  want  it  for  analysL*!."  She  sahl,  *'  Tliia  haii  been 
ftkinnncd  onoe,  but  you  can  ha^e  that  that  hai  not  if  you  clioose."  He  said  he  would  ratlier  have  that, 
and  Fshe  fetched  Mm  a  fresh  lot.  He  then  di%ided  it  into  three  partu.  One  he  left  with  Mr^.  Smith,  one 
ho  retained,  and  t!ic  other,  numbered  32,  he  took  to  Dr,  Emmerflon  on  tlie  8th,  and  now  pro<]uced  the 
ocrtiBcate  of  tlie  analytda,  wliich  stated  there  vrm  10  per  cent,  of  water.  The  defendant  Raid  lie  was*  not 
a  mdk  seller,  and  called  liifl  wife  to  state  the  case  for  him.  Mary  Ann  Smith  said  the  inHpector  anked  for 
some  new  milk,  wliich  Hhe  does  nut  eell,  but  she  thought  ho  wanted  some  to  drink,  and  she  told  him  the 
milk  had  l>een  set  aome  time,  and  fthould  not  be  disturbed,  but  to  oblij;ehijii  she  would  let  him  have  bome. 
She  put  no  water  to  it  except  the  swillings  of  the  buckets,  which  they  always  did  to  make  the  crciim  riiic. 
Ttiere  wan  about  a  pint  and  a  half  to  between  three  and  four  gallons  of  luilk.  The  Bench  did  not 
c  janirler  this  to  be  a  case  of  deliberate  fraiul  on  the  public.  If  parties  wiwh  to  set  the  milk  for  making 
butter,  it  eliould  l>e  kepi  apart  from  milk  to  be  sold.  The  line  would  only  W  Is,  and  coats  lO**.  6d.  The 
defendant  and  others  should  be  warned. 

John  Gixxle,  was  charged  before  the  Biggleswade  (Beds)  Bench,  with  having  scild  a  quart  of 
adulterated  milk  to  Supt.  Bedlow,  the  Insj^ector  under  tlio  Act.  Tlie  defendant  failed  to  prove  i\w  purity 
of  the  milk,  altliough  he  sought  the  anttlysiu  of  a  medicul  man  as  againnt  tliat  of  the  County  Analy^it,  who 
said  that  the  milk  contained  2i  jier  cent,  of  water.    A  fine  of  £5  and  costH  was  inflicted. 

BurTEaiNE  kvh  Milk.— Jenkins  Jonc**,  cowkceper,  of  3,  Teeedulc-titreet,  Ifackney.  and  Henry 
Kennedy,  dairT,man,  of  IBU,  Cosnland-road,  South  Uacknoy,  appcai'ed  at  Worfllup-strect,  to  uunujion«ei«, 
taken  out  by  the  sanitary  authorities  of  South  Hackney,  charging  them  with  Belling  milk  adulterated 
with  water.    Jones*  was  fined  10s.  and  cor^t*.  and  Kennedy  20a.  andcoMtn. 

Joseph  Coon,  «»f  *2,  Fadiion-Ktreet,  Spitalfield«,  shopkeeper,  wan  fined  60s.  and  2b.  coits,  on  the 
cotnplaint  of  the  sanitary  authorities  of  Clurifit  Church.  Spitallieldfl,  for  Helling  a^  butter  an  wticle 
containing  70  per  cent,  of  "  foreign'*  fat,  the  certificate  aliio  stating  that  it  was  doubtful  if  there  waa 
any  rtttl  butter  in  the  composition. 

At  tlio  Wolverhampton  Policc-coiurt,  John  LUlcy,  grocer,  and  also  a  member  of  the  Wolvcrhamptun 
fMriMififction,  WAS  summoned  for  Rclliug  a  quantity  of  coffee  mixed  \vith  chicorj',  Mr.  Undorhill.  Town 
(  i'lk,  proBecTJted  on  behalf  of  the  Corporation,  and  Mr.  Stirk  defended.  Mr.  Underhill.  in  opiening  the 
ca»c  for  the  prosecution,  bald  it  waa  an  citremely  simple  one.    Mr.  Bawiion,  the  luBpcotor  for  the 


CorpoTftlion,  sent  a  person  naineil  TVilliaras  into  the  defendant's  sljop  on  the  17lh  April  to  purclif 
h&lf  a  pound  of  coffee.    Dawson  was  standing  outside  the  shop  window  at  the  timG,  «md  saw  Will 
Buppliud  with  a  haU-pjund  tin  of  coflfec,  winch  he  brought  to  Dawson,  who  told  him  that  was  not  what 
he  wanted,  and  he  renuirixl  wime  to  he  wtighed  up.     Wj  Uiams  retiinicd  to  tho  counter  and  told  ll 
assistant  what  he  rctiuirod,  and  he  was  then   served  with   another   lot,   and   when  about   to   leav( 
Mr.  Dttwsou  joined  him,  and  told  the  a.48i>-tant  that  he  was  going  to  have  the  coffee  analysed, 
aatdatant  rcpUeil  that  what  had  km  f^uppliod  to  Williams  was  gennine  coffee.     Mr.  Dawson  th< 
dividt*d  the  coffee  into  three  lots,  lcavLn{,'  one  with  the  aftRintant,  takinR  one  to  Mr.  JoneR^  the  Conntj 
Analyst,  and  retaimng  the  third  portion  himself.     ^Fr.  Jones,  in  his  certificate,  stated  that  the  &Aini>l 
of  coffee  containtd  20  per  cent,  of  cliicorj-.     Mr.  Lilley  was  entitled  to  sell  coffee  niixed  with  chicury^ 
but  he  must  put  a  hibel  to  that  ellect  on  the  paper  in  which  it  was  wrapped.    Jlr.  Jones,  the  analyst 
stated  that  20  |>er  cent,  was  not  a  large  adnlteratian  ;  tl»e  aum  of  ICW.  was,  however,  a  large  price  k 
half  a  p(»und  of  coffee.     For  the  defence,  Mr.  Stirk  said  lie  eoiild,  if   he  chose,  raise  a  technical 
objection  which  wonl.l  completely  up«et  the  pi-oKeeution  ;  hut  at  his  client's  rotjueet  he  would  not  do  so, 
hnt  meet  the  case  fairly  nnd  Htrai|{htforwardly-    Mr.  Lillcy  was  engaii^ed  in  a  larj^e  wholesale  business  iaj 
addition  bo  having  two  retail  .shops.    For  the  sale  of  ground  voitcc  he  kept  a  canister,  divided  into  fort 
coini)artmenti3.     Each  of  those  comprirtuients  wms  nscd  for  varioun  ijnalities  of  coffee,  and  a  i»orter  h0.] 
kept  waa  instructed  to  fill  up  these  compartments  as  coflFce  wan  wold  from  them.     In  filling  up  the;* 
compartmentui  the  ptirter  might  make  a  mistake,  and  put  the  genuine  ooflfec  into  a  comimitmenl 
intended  for  a  mixture  of  coffee  nnd  elui-ory,  and  put  the  mixc\l  eofloe  and  chicory  into  the  compartmcTi( 
set  apart  for  genuine  cofTci*.     Mr.  Lilley  was  then  called,  and,  in  ansvs'cr  to  the  Bench,  he  said  the 
miatake  had  been  niAdc  by  his  porter.    Afttr  brieJly  consulting  together,  the  Mayor  smd  the  Bene! 
were  unanimous  in  their  dcciMion.    Tiny  considered  that  Mr.  LiUcy'w  arrangements  in  his  bhop  were  nol 
so  BJiUfihujtory  as  ihry  might  be,  and  they  auj;go?ited  tint  he  should  improve  tlicm  in  f-time  w«y; 
Defendant  would  have  to  pay  a  fine  of  £5  and  costs. 

AnuLTKaATKi*  Ut'TTicR. — At  Marlborough  Struct,  Mr8.  Elizabeth  Trelcaven,  provision  dealer,  Mooi 
Street,  was  suuimoned  i)efore  Mr.  :\Iauslicld  by  Mr.  Angela  Crisp,  Inspector  of  Nuinances  for  the  Strani 
District  Hoard  of  AVorks,  for  seUiug  adulterated  butter.  The  butter  hanng  been  proved  to  be  largely 
adultcrateJ,  Mr.  Mansfield,  in  fining  tlie  Defendant  10a.  and  co§t«,  remarked  that  the  persons  wh< 
supplied  Hniall  tradesmen  with  adulterated  butter  were  the  persons  who  should  be  proceeded  againat, 
they  made  the  largest  jirotits  by  these  tmx>osiiioua.  This  makes  the  fourtli  case  of  a  similar  charact 
witliin  about  a  week. 

At  the  Lambeth  County  Court,  recently,  the  case  of  Styles  v.  Baker  was  heard.  Tlie  plnintil 
claimed  £G  fur  milk  «ni'plied.  Tlic  fon  of  plaintiff,  a  wliolesale  milk-dealer,  of  Va^sall  Road,  Briitoii, 
l>roved  the  delivery  of  tlie  milk.  Mr.  Cosedge,  who  appeared  for  the  defence,  said  his  client  took 
sample  of  the  milk  to  the  sauitari'  authority  of  the  Lambeth  Vestry,  by  whom  it  wuh  handed  over  U 
Dr.  Muter,  for  analysis,  and  he  certifietl  that  the  "'  milk  "  was  adulterated  with  20  per  cent,  of  waten] 
Bat  for  the  reasons  which  the  doctor  ntated  in  his  report,  he  did  not  advise  proccedingn  to  W  taken  nntU 
another  s^unple  of  the  milk  had  lieen  analysed.  In  answer  to  his  Honour,  Mr.  Coaedge  adrailted  tluftl 
hiti  client  had  not  paid  for  the  last  week's  supply,  which  foDned  the  ground  of  the  present  action,  uudhii 
Honour  gave  judgment  for  the  plaintiff,  with  costs  and  short  order. 

Ai)Ui.TKaAfi;i>  Coffee.— At  the  South  Stafford:*hire  Stipendiarj'*a  Court,  Joseph  Meddings.  grotcr^ 
Bilston,   was   summoned    for  selling  adulterated  coffee.     Mr.   Vaughan   appeared  for  the  defendanti 
Sanmel  Toy,  ashistant  to  Mr.  Hordcr,  stated  that  on  May  27th  he  visited  the  defendant*^  shop  ant 
purchased  a   *juarter   of  a  poimd   of  coffee,  and   informed  tho   hcrvant   who   supplied  him   that 
was  going  to  have  it  analysed.     In   answer  to  tho  Ilencli,  witness  said  he  paid   Id.  for  the  coffe 
Witnena,  rontinuing,  wiid  the  s^ervant  it\Mjkc  to  ^Irn.  Mcddinjjs,  and  Ihe  latter  then  said  iho  arlicle  was 
mixtnrc  of  chicory  and  coffee.     In  reidv  to  Mr,  Vau;.;hrtn,  witness  said  that  by  Mrs.  Meddinf^s'  directiofti 
aflei'  he  had  told  the  neivant  his  purchase  had  been  made  for  analysiis,  the  servant  wrapjued  the  coffee 
a  paper  on  which  was  a  printed  intimation  that  the  contents  included  a  quantity  of  chicory.    MrJ 
Horder  submitted  the  certificate  of  the  C'ounty  Analyst,  which  stated  that  the  coffee  was  adulterated  witl 
8a  |i€r  cent.  »tf  chicory,    Mr.  Horder  added  tfiat  pure  coffee  could  be  sappliod  at  Is,  4d.  jm?!  ppanci, 
whilst  chicory  was  about  5d.  jier  jiound.     Mr.  Vaiij-diau  contendetl  that  the  charge  ought  not  to  liave 
brought  into  court,  inasmuch  as  the  defendant  was  shielde<l  against  the  charge  by  the  coffee  lnrln| 
wrapped  in  the  priuted  paper.     The  wife  of  the  defendant  stated  tint  immediately  Toy  a*%ked  for  the 
Coffee  fthc  tohl  th-^  girl  in  tlr;  slioi?  to  reach  a  paper  marked  •"  chicoiy  and  coffee,"  and  the  coffee  wi 
tvjiij)}H^  in  one  ul  thei»c,  ^^itncbi  a^ain  reminding  Toy  of  the  fact  when  he  said  the  coffee  would 
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jknalj^  &ccl.  They  sold  sorac  coffee  at  1  Jd.  for  two  ounces.  The  Deputy  Stipendiary  remarked  that  he 
*hviiUl  lliink  the  coffe;  at  lid,  for  two  ounces  waa  all  chicory.  He,  however,  felt  a  difficulty  in  deciding 
iht'  kjueniion  which  waa  rtiist'd  by  tlw?  defence  set  np,  and  he  would  liierefore  postpone  hia  judgment. 

At  tlie  fttljourned  hearing,  held  on  the  l-Sth  July,  Mr.  Dallow  apj^eftred  on  behalf  of  the  county 
RUlliorilies  for  the  prosecution,  and  Mr,  Vnugliau  for  the  defeudant.  Mr,  DrUow  obtained  penniseion 
to  unxke  some  obaervuttona  ou  u  ([uestion  of  law  ns  to  whether  the  sample  was  sold  to  the  prejudice  of 
ilic  purchaser.  He  calle^l  attention  to  the  fact  that  this  woh  a  samplo  of  cliicory  adultcittted  with 
voffee  instead  of  otlicrviiue,  and  was  tsold  nt  the  rnte  of  pure  coffee.  If  a  person  bought  a  tnislure  at 
«i  hi»,di  pritre  he  was  entitled  to  a  fair  niixliue.  which  was  not  so  in  the  present  case.  In  reply,  Mr. 
Vauiillmn  t^aid  the  defendant  tiK>k  the  precaution  to  put  the  word  •'  chicory  "  before  the  word  "coffee'* 
on  his  lalwrl.  It  wa«  sold  ua  a  mixture,  but  if  tuo  much  money  was  jwiid  for  it  that  was  the  fault  of 
Ihc  piUfhuHcr.  In  giving  his  decihiion.  Mr.  Hudeu  Corner  (the  Deputy  Stii>endinr3')  said  it  appeared  tbt^t 
Mr.  Horder'f*  ust^istaut  knew  at  the  time  he  Ijouj^ht  the  sample  that  it  was  a  uiixtiue.  He  hid  not 
to  in'iuire  into  the  proportiona  of  tlie  uiivUuc,  bccau&c  it  was  not  for  hiui  to  s^tate  what  trade  pioflt^ 
sliould  be  rcahsed.  If  people  chose  to  deal  with  tho)?o  who  innde  large  protitM,  that  avuh  tlieir  own 
fnntt.  After  giving  the  case  Ins  most  foielul  eouBidcration  he  hud  come  to  the  eouchiwion  that  he  niiiHt 
dif  niifig  tlie  flummons.  Mr.  Dallow  made  an  application  for  the  case  to  be  argued  in  a  superior  court, 
luid  the  magistitile  granted  the  rixjuest. 

AnCLTERATED  BuTrEE.— At  thc  Bow  Street  police  Court,  Thomas  Podd,  27,  Duke  Street,  Blooms- 
tury,  wns  fined  lOs,  and  ia.  fid.  costn  for  selling' adulterated  butter.  Thc  article  was  purchased  at  Is.  4d. 
pa  lb.  by  an  cxci*e  olhccr,  who  Hlatcd  aftcnviuda  tliut  il  would  be  analysed.  Tlic  shopkeeper  then 
Exhibited  u  printed  iniinuition  of  the  fUL't  that  it  was  yold  as  a  •'compound,"  bctt  it  waw  in  such  Kniall 
tyjK  that  Mr.  Vaiighau  conhidercd  it  an  evasion  rather  than  a  compliance  with  thc  jVct,  for  il  aliiio;4 
needed  a  microscope  to  read  it ;  bciside^  which  th«j  tv^l  shoiUd  have  been  stated  at  the  time  the  purchase 
was  being  made. 

Adulterated  BrTTER.— At  the  Gottport  {Hants)  Police  Court,  John  Petman,  gr^tcer,  of  High  Btrect, 
WAJt  summoned  for  adling  to  Police- sergeant  Abraluim,  to  his  prejudice,  an  article  which  was  not  of  the 
uaturc.  substance,  and  quality  demanded.  Mr.  Georye  Feltham  defended.  The  policcdergeant  pur^ 
cliAsed  three-qaart»;rt*  of  a  jwund  of  ^so-ealled)  butter  at  defendant's  Hliop,  and  the  article  was  analywd 
by  the  Coimty  Analyst,  Mr.  AugeU,  who  certified  that  it  consisted  of  1)8  per  cent,  of  fat  other  than  butter 
fni.  >rr.  Feltham  naid  he  had  submitted  some  of  the  butter  to  the  analysis  of  Dr.  Turner*  analyst  of  the 
Borough  of  Portsmouth,  and  his  tetitimony  was  the  &ame  a;*  the  County  Analyst,  ko  he  mu^^,t  plead  guilty 
to  the  offence.  His*  ehent,  however,  who  had  been  in  business  many  years,  was  perfectly  innocent  in  the 
matter,  having  pnrrhaHe<l  the  bntter  in  the  ordinarj^  way  of  business  from  a  merchant  in  Portsmouth, 
who  had  obtained  it  from  the  shippcn^iu  France.  If  the  Bench  would  allow  his  client  to  have  thebuttcar 
which  was  left  out  of  the  purehii.>*,  he  would  bring  an  action  against  the  merchantf?.  The  Bench  said  it 
wtM»  perfectly  cimtpetcnt  for  the  defendant  lo  have  taken  a  warranty  with  the  butter,  and  Mr,  Feltham 
rephcl  t)ial  his  client  had  unfortnnately  omitted  to  do  tliat.  Th»^  nmgistrates,  taking  all  the  facts  into  ' 
consideration,  ioipo^  a  fine  of  IDs.  and  18s.  Cd.  costs. 

**  Fn\i'uirLES'TL\  IxcTtEibixo  DiTLK.**— At  Faringdon  Petty  f5t^siouF,  Mr.  George  Liddiard,  grocer, 
of  Faringdou,  was  charged  with  having  sold  to  Stephen  Sheppard  half  a  pound  of  CiolTee  which  wraa 
not  of  the  natiU'c,  eubstance,  and  ipiulily  of  the  article  deniandetl.  Mr.  Hnincs  api>rared  for  llie 
defendant.  It  was  showji  that  Sheppard,  a  constable  at  Itciidingt  acting  under  the  iostnietions  of  the 
Chief  Constablf*,  went  to  the  defendant's  shop  in  plain  clothes,  and  asked  for  half  a  pound  of  coffee. 
Tlic  coilec  was  weighed  out,  wrapped  up  in  pai>er,  and  delivered  to  liim  across  the  coimtcr.  Thc 
constable  then  rc<iue3tcd  tl»c  assir^tant  who  had  served  him  to  call  his  euiploj'er,  the  defendant,  which  he 
did,  when  the  Constable  info)  mcd  him  that  he  had  pmchased  the  article  with  the  intention  of  stibniittLDg 
it  for  onalvftiH,  and  offered  tn  divide  it  into  three  porlioua,  and  give  the  defendant  back  one  jwrtion,  ho 
OS  to  allow  him  an  opportunity  of  having  thit  portion  analysed  on  his  own  behalf.  This  the  defendant 
lUd  not  iCHpiire  him  to  do,  and  he  then  eilletl  the  purchaser's  attention  to  a  printed  label  affined  to  the 
nnt-idc  of  the  package,  bearing  tho  woidsf  *' This  is  sold  as  a  mixture  of  cofTee  and  chicor>\'*  Tbe 
cwii^l.ible  icjdiel  that  ho  did  not  ask  for  coffee  ivnd  chicory,  but  for  coftee  only,  Thc  article  wfl« 
afterwords  submitted  to  thc  county  analyst,  Mr.  Donkin,  who  certified  it  to  contain  forty  parts  of 
chicoiy  with  sixty  parts  of  coffee.  Mr.  Haines,  for  thc  defendjiiit,  submitteil  to  the  magistrates  that  a» 
a  printt^i  lubcl  h*Ml  lircn  delivered  to  the  pa»ch.i;»cr  \rilh  thc  cotfee,  stating  that  it  was  eold  as  u  mixture, 
thc  ease  agaitiKt  the  defendant  must  be  dismtsKod,  as  he  had  lomplio^l  with  the  reiiuircments  of  the 
Act,  which  provided  th;tt  no  i>crm)n  ahould  be  convicted  of  the  oJIvncu  ultorged,  if  at  tlie  time  of  sak  hsi 
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delivered  witb  the  article  a  label  describing  it  to  be  mixed.    The  magistrates  retired  to  consider  tbetf  j 
docisioti,  and  then  .stated  that  couaideriug  the  extent  to  which  tlje  coffee  was  mixed  wnth  diioory— 40 
cent. — and  thiit  the  piico  paid  for  it  waa  the  utsiial  price  for  imadtilteratcd  coffee,  they  were  of  opinion] 
tiiat  the  nrtielo  was  mixed  with  intent  fraudalentlj'  to  increase  its  bulk  within  the  meaning  of  the  Acl 
of  Ptuliameut,  which  took  the  amv  out  of  tho  protection  nflforded  to  the  seller  by  the  section  referred  U 
by  Jtr,   Haimss,  and  they  convicted  the  defendant  in  the  penalty  of  £5,  and  £1  Oa,  6d.  coats, 
defendant  paid  the  aniount,  but  Mr.  Haines  applied  for  a  case  for  the  opinion  of  a  superior  court.     Th< 
uijigistratetj  said  they  coiUd  have  no  hesitution  in  granting  thist. 

Ani'LTBBVTED   MusTAjiD.— At  the  Wjuitfl^G  Tctty  HcHsionw,  on  July  Ifi,  )>efore  l!ev  J.  F.  CoJliui 
(Chtiirman),  T.  L.  Goodlnkc,  nud  E.  H.  Morlnnd,  Ewia.,  Mr,  E.  Radbone,  of  Oxfonl,  the  proprietor 
tile   *'Kiiit'  Alfrcd*ii  Grocery  Warehouftc*'  in   Wantage,   was   charged   with  selling  to  PoUoeconstabh 
Shepptinl,  and  to  hiw  prejudice,  a  qnarter  of  a  pound  of  mnstaid,  wliich  was  not  of  the  nature,  sub-jj 
btauce,  and  quality  demanded.     Mr.  L.  Jotcham  prosecuted  ;  Mr.  BadlK>ne  conducted  his  own  dctcn<:c. 
titeplicn  Sliepi^ard  .stiitid  that  acting  under  orileis  from  Colonel   Blandy,  the  Chief  Constable  of  thi 
county,  he  went  to  defeiulant^H  shop  on  May  23rd  and  asked  for  some  rnuslard.     Mr.  Blades  {dcfcndaiit'aj 
manager)  served  him,  and  iinpiired  xvhut  sort  he  would  huve,  nanijuj»  ihc  prices  ;  he  said  he  would  havni 
a  ((aarter  of  a  pound  of  that  nt  Is.,  tbe  lowest  of  the  prices  named  by  Blades.      It  was  'WTapiwd  up  In  ftl 
coloured  wrapper,  on  wliicb,  among  numerous  other  printed  matter,  were  these  Tvorda  :  *'  In  the  prepara- 
lion  of  this  condiment  no  injurious  ingredient  has  been  used."'    When  he  had  paid  for  tha  nmstard  be 
luld  him  for  what  it  yfaa  wanted,  and  divided  it  into  three  parts,  giving  Mr.  Blades  one,  and  handiug  thej 
remaining  two  to  the  superintendent  of  police.     Mr.  Blades  did  not  say  anything  alwut  it  being  u  coiuli-i 
ment  when  weighing  it  up.     Superintendent  O'Neill  proved  sending  one  of  the  samples  to  tlie  Coimtj 
Analyst,  and  produced  that  geutlenjan'a  ccrtiiicatc  that  the  mustard  was  adulterated  wilh  M.)  percent.  o{ 
flom-  and  turmciic,     Mr.  Radbone  admitted  that  it  wan  adultcriitod,  but  eontcudcd  tbfit  it  whk  sold  nt 
condiment,  and  that  that  fact,  together  with  it  being  labtlJed,  protected  him.     He  then  called  Alfred.l 
Bludoa,  who  deposed  that  when  he  w;»a  wrapping  up  the  mustard  the  iiolice-constable  said  to  him,  "  I'aJ 
you  sell  this  as  mustard? "     He  naid,  "  No  ;  I  sell  it  as  a  condiment,  which  iuformatiou  you  will  find  oa 
the  wrapper.'*      Cross-cxiuniued  by  Mr.  Jotcham  ;  Caulell,  another  assifitant,  was  in  the  shop,  and 
heard  all  that  passetl.     The  triinsactiou  lasteil  about  five  minutes.    Tbe  pidiceman  asked  for  tea  and 
mustard.    The  mustard  was  tnkcn  from  the  bulk  in  &  drawer.    Any  ouBtomer  who  wanted  a  smeU 
i[uantity  of  mustard  would  have  it  sujipHed  in  tlie  yellow  paper*    The  printed  i>art  of  the  paper  would 
be  outside  the  mustard  when  wrApped  up.    Cmntell,  who  had  not  hoard  any  of  the  evidence,  was  theu 
sent  for,  and  corroborated  the  evidence  of  Mr.  Blades  as  to  his  having  informed  the  poHeeman  it  was  aj 
condiment  wlicu  weighing  it  up.     "WTien  the  policeman  was  asked  what  mustard  he  would  have,  he  ssiu<^ 
the  cheap.     Cross-examined  i  He  was  busy  serving  other  customers,  and  did  not  take  a  lut  of  notice 
what  was  going  on.     Customers  were  continually  coming  in  and  out.     He  did  not  know  wliat  made  bin 
Uiileu  on  tliis  occasion.    It  was  nothing  unusual  for  a  man  to  purchase  a  quarter  of  a  poimd  of  mustarU] 
By  Mr,  Uoodkke:   It  was  the  policeman's  tone  in  asking  whether  it  was  pure  mnstard  that  attracted  Itii 
ttttcnti<m,     The  pohecman  was  recalled,  and  stated  that  there  were  two  weigliings,  nnd  it  was  on  tl 
second  weighing,  to  divide  the  mustard  into  three  lots  (after  Mr.  Blades  knew  what  the  miiuatard  ttai 
wanted  for),  that  he  was  informed  it  wa.n  a  condiment.    Cantell  was  also  recalled,  and  said  he  thouglil 
it  waa  at  the  second  weighing ;  but  Mr.  Blades  was  positive  o-s  to  having  told  the  constable  it  Vfas 
eondiment  before  it  was  purchased.    The  Bench  dismissed  the  case. 

FoBii  PEB  Cent,  or  Arsenic  is  Fre.vch  Chalk.— On  July  9th.  Mr.  Hill,  Deputy-Coroner  ft 
Huddetsfield,  held  an  inquest  on  the  Inxly  of  Hetty  Blackbuni,  ngcd  HI  years,  the  wife  of  Wil 
Blackburn,  of  JIarsh,  Tlic  evidence  showed  that  the  deceased  was  pregnant,  and  as  she  suffered  froi 
heartbmn  her  husband  went  on  June  28th  to  the  shop  of  Mr.  T.  N.  Swift,  chemist,  Cross  Chui-cl 
Street,  and  ask  for  some  prepared  chalk.  Mr,  Swift  did  not  ask  what  it  was  retjuLred  for,  but  thinkin[ 
it  was  for  a  similar  pur|>o»o  to  tluit  for  which  chalk  is  used  by  t<hoemftkers,  supplied  French  chalk  froi 
a  box  containing  a  portion  of  n,  large  quantity  which  he  purchased  from  the  Ultramarine  Companyt «" 
Mauohetiter,  two  years  ago.  Tho  deceased  took  aome  of  the  dialk,  and  w.\s  subse*iuently  seized  ^viil 
vomiting.  On  June  SOtb,  Mr.  1>,  Wilson,  surgeon,  of  PadiUick,  was  called  to  seethe  deceased,  and  foun<J 
her  in  bibour  and  vomiting,  and  she  was  delivered  of  a  thild.  which  was  bom  alive  about  do  minute 
after  hia  arrival.  On  Tuesilay  she  seemed  easier,  hut  on  Wednesday  she  died.  As  Mr.  Wilson  Kuspett 
jH-isoning,  tlie  police  took  posses>ion  of  tho  box  from  which  Mr.  Swift  supplied  the  chiilk,  and  it  wi 
found  by  Mr.  Jarmain,  l>orough  omdyt^t,  to  coutfuu  10  per  cent,  of  arseuiu.  l^y  direction  of  tbe  corona 
A/kJ-  the  imiuest  had  been  opened  last  Friday  night,  Mi.   WiLwiii  iiuigcou,  mode  a  poit-mortet 


esmnnatiou  of  tho  boily  of  tlie  deceased,  in  tlic  prcseuoe  of  Mr.  Jammln  and  Mr.  Kuagga,  Borgeon,  and 
llje  tntnlical  men  came  to  the  eoucluijiou  that  dealli  was  tbr  resTiIt  of  arsenical  i)oi»oniii|:f.  Mf .  .TaniiAm 
i'iiLtiimcd  the  conteiitn  of  the  dcceai-cd's  stomach  nnd  foimd  arscnio.  Mr.  Swift  now  stated  thtit  had 
he  known  the  chalk  contnineil  aifienic  he  should  not  have  Bold  It  at  aU,  and  that  as  it  was*  had  he  known 
lllA<kbnrn  rr<iuired  the  chalk  for  medicinal  piirpoBca  he  should  have  Eokl  him  nnother  article*  altojjitlier. 
Til©  Jnry  returned  a  verdict  that  the  decoiBcil  diwl  ly  inifiiwlvcntTire,  hut  recommendetl  Jlr.  S-isift  to  be 
more  ]Mirticular  in  future  in  r^dUn^  exactly  wliat  was  nskt*<l  fur,  and  that  tlic  (Question  should  be  QHked  i4 
lUt  pnr<'.hft!i<ir  what  the  particTilnr  article  waa  intended  for,  because  although  Freneh  chalk  might  not  Le 
jK)i*H>nouH.  it  would  not  he  altogether  wholi*somc.  The  deputy  coroner  trusted  that  Mr.  Ward,  the 
chief  conHhihle.  would  inquire  further  into  it.  Mr.  Ward  said  ho  would  do  ho  nt  once.  Mr.  Swift  said 
he  Rhottld  he  hapjty  to  supply  uny  (piaiitity  of  llie  powder  he  had  left,  and  i^ituted  that  he  had  tried  to  get 
jjionic  analysed  by  lln^  ChemistH*  Society  at  BimiioRhani,  hiil  they  had  Kent  the  sample  hack,  facing  the 
dill  uol  undertake  to  apj>ear  in  i^hce  eawoR.  The  depnty  coroner  ^aid  iho  jiuy*  did  not  think 
.IS  uuytliin^  criminal  or  negli(:?ent  in  the  cane  ?^urticient  to  jURtify  criminal  proci^dingn. 


N0TE8   OF  THE   MONTH. 

AVe  call  the  attoutiou  of  our  readers  to  the  vciy  mterestiug  comwiuiieatinn  froi 
Pr,  Bliike  White,  tho  Inspector  of  Milk,  of  New  York,  giving  the  rcijults  of  the  nnalyhis 
of  tbtt  milJi  of  cows  undoubtctUy  placed  in  a  moBt  iiusanitary  locaHty ,  and  fed  on  the  moat 
nDdcHirable  material.  This  letter  is  the  more  interesting  to  us,  as  PnMic  Analysts^ 
liecAUfje  it  proves  that  the  hniit  of  KohdH  not  fat  (!)  per  cent.),  fixt'd  by  our  Society  as 
Uio  lowest  valuation  of  any  sample  of  mixed  milk,  holds  good  even  when  such  exti'eme 
testn  of  had  food  and  unhealthy  lodgings  are  applied.  Tlie  lowest  point  reached  by 
these  cowa  in  iHH  solids  not  fat,  and  yet  wo  hear  cveiy  now  and  then  of  the  limit  of  8*5 
hcing  applied,  because  in  one  or  two  istdafced  cases  single  cows  have  given  milk  said  U.> 
be  as  low  as  that.  It  is  a  certainty  that,  for  one  sample  of  genuine  mixed  milk,  which 
fulls  even  so  low  as  9,  there  are  hundredn  which  mark  at  least  9-8  ;  and  it  is,  thereforer 
II  painful  but  certain  fact  that,  judging  by  the  B-5  limit,  every  milk  vendor  in  the 
kiogdom  can,  with  perfect  impunity,  put  in  10  per  cent,  of  water,  and  often  more,  and 
yet  the  analysts,  constraiucHl  by  those  in  authority,  ai'o  compelled  to  certify  the  aiiicle 
as  genuine,  when  they  well  know  to  the  contrary.  Of  coiu*se  no  milk  can  be  honestly 
judged  by  the  .solids  not  fitt  alone  in  cascfi  wlicre  there  is  excess  of  fat ;  hut  our  remarks 
ti]iply  to  ordinary  well-balanced  namples,  and  we  hold  that,  in  such  cases,  the  limit 
should  he  d  per  cent.,  as  giving  quite  sufficient  margin  to  any  houcst  cow-keeper.  It 
J  A  almost  a  pity  that,  in  lixiiig  a  limit  for  spirits,  the  legiHlatiire  did  not  also  enquire  into 
tlie  milk  question^  when  we  are  satihfied  t!ie  gi-eat  mass  of  scientists,  who  make  a 

I  dity  of  food,  would  have  supported  om*  Society's  limit,  and  made  it  illegal  to  sell 
inder  9  solids  not  fat,  without  declaring  it  at  the  time  of  purchase. 


S<jme  w^onderfiU  iustriictious  for  the  quantitative  analysis  of  milk  have  lately  been 
published  hi  the  Dait'uman,  whicli,  by  the  way,  is  now  kiaown  as  the  I'totixumrr, 
Here  la  that  authority's  receipt  for  makhig  Fchliug's  sohition — 

"  Tho  fitnndard  copper  solution  is  prepared  by  dif^HulvIng  34.C"*  (ivmm  of  cTyiitals  of  cupric  suljihatn 
In  200  c.e.  of  water.  To  this  soliUion  is  added  a  84.>lutiou  mmlo  by  diaHohing  173  iiruin*  of  i^otaKKio* 
nwlio  lartrale  (Rm-helle  +SulrK|  in  4»0  c.c.  of  i^tKlic  byilralo  of  specilie  giavity  1.14,  The  whole  is  dihitiMl 
till  it  occupies  tlie  volnme  of  otif  Hire,  Thu  Blund.ird  «olulion*  ho  preparetl,  if§  of  fiuch  a  wtreugth  that 
10  C.e.  are  niuivaleut  to  0.007  (jraint  of  milk  -iuj^'ar  (dry  at  100*^  C')." 

The  mixtiu'o  of  tlie  English  and  metrical  sptems  of  weight  and  measure  contained 
in  the  above  is  at  once  startling  and  amusing. 


lili 


^ 
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We  are  iudebted  to  the  Phannaceutical  Journal  for  the  following : — "  M.  Carles 
recently  called  the  attention  of  the  Bordeaux  Pharmaceutical  Society  to  the  presence 
in  commerce  of  quinine  containing  an  exaggerated  quantity  of  water.  A  sample 
examined  lost  17  per  cent,  of  water  wlien  dried  at  100*^  c,  or  5  per  cent,  in  excess  of 
the  normal  quantity.  The  same  sample  was  found  to  contain  a  quantity  of  quinidine. 
M.  Damhier  said  that  he  had  recognised  the  same  fact  several  times  in  sulpliate  of 
quiume  obtained  from  good  houses."' 


REGENT  CHEMICAL  PATENTS. 

The  foUowuig  specifications  have  been  published  durmg  the  past  month,  and  can  bo 
obtained  from  the  Groat  Seal  Office,  Cursitor  Street,  Chancery  Lane,  Loudon. 

1878.  Name  of  PateutL-o.                                                                        Title  of  Patent.  Price. 
No. 

4696     C.  F.  HcinricliR         Apparatus  for  Geucratin;,'  Electric  Ciirrcnta    . .         . .  lOJ. 

4626    St.  G.  L.  Fox            Eknitiic  Liis'htiiig 8<1. 

4645  J.  S.  Selloud  and  W.  Ladd  . .         . .  Obtaiuing  Electric  Light           Od. 

4662    J.  T.  Sprague            Producing  Electric  Light            6d. 

4762    Ditto Apparatus  for  Generating  Electric  Currents  . .         . .  8d. 

4671    W.  L.  Scott Production,  d-c,  of  Electric  and  Electric  Calcic  Lights  6d. 

4693  A.     Beinicnschneider    and    F.    S. 

ChriHtensen        Apparatus  for  Dividing  Electric  Light 4d. 

4705    A.  Miller        Manufacture  of  Illuminating  Gas        6d. 

4705    F.  J.  Cheeseborough Difttributing  Electric  Currents  for  Lighting,  dc.        ..  Is. 

4847    Ditto Electric  Lamps dd. 

47B7    A.  Cahon       Manufacture  of  Salts  of  Boda . .  6d. 

4762 

4774    L.  L.  Pulvermacher Producing  Light  by  Electricity Cd. 

48W    Ditto Dynamo    Electric    Machine  for   producing    Electric 

Currents        Od. 

4612     F.  W.  Vogel Machinery  for  Generating  Electricity 2d. 

4813  G.  Scarlett  and  C.  Haywanl          . .  Electric  Magnetic  Engines          2d. 

4821    11.  Sabine      ; Electric  Lamps  or  Regulators 2d. 

4862    A.  Ashby        Softening  Water 4d. 

4955  E.  Johnson  and  L.  Robertson         . .  Appamtus  for  Generating  Chlorine  (ias          . .         . .  2d. 

4960    A.  V.  Newton Apparatus  for  producing  Electric  Light           . .         . .  lOd. 

4988  S.  r.  and  W.  1*.  ThomiJson . .         . .  l*rotluction  of  Electric  Light 2d. 

5011     S.  Cohn^!        Electric  Candle 2d. 

5044    J.  H.  Johnson           Electric  Lamps 2d. 

5053    Ditto Apparatus  for  Lighting  by  Electricity 2d. 

6057    C.  D.  Abel Manufacture  of  Pyroxyline        Od. 

6152    G.  W'h^-te        Electric  Lamps  or  Lights           Od. 

6159    11.  V.  Tupon Preparation  of  Sulphurous  Acid  Gas 2d. 

6166    A.  M.  Clark Electric  Lamps 4d. 

5183    W.  R.  Lake Electric  Lighting  Apjiaratus 8*1. 

5197    H.Wilde        Ditto               ditto              2d. 


BOOKS,  &c.,  RECEIVED. 
The  Chemist  and  Druggist ;  The  Brewers'  Cruardian  ;  The  British  Me«lical  Journal ;  The  Medical  Press ; 
The  Pharmaceutical  Journal  ;  The  Sanitary  Record  ;  The  Miller  ;  Journal  of  Applied  Science ; 
The  Boston  Journal  of  Chemistry  ;  The  Provirtioner  ;  The  American  Dairyman ;  The  Practitioner  ; 
American  New  Remedies ;  Proceedings  of  the  American  Chemical  Society ;  Le  Praticien ;  The  Inventors' 
Record  ;  New  York  Public  Health  ;  Philadelphia  Prmters'  Circular  ;  Annual  Announcement  of  the 
Faculty  of  Medicine  of  McGill  University,  Montreal ;  Annual  ReiM>rt  of  the  Smithsonian  Institution, 
New  York ;  Ammonia  Liquor  Tests,  by  F.  W.  Hartley. 
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SOCIETY    OF    PUBLIC    ANALYSTS. 


A  General  Meetino  of  this  Society  was  held  on  the  22nd  August,  at  the  Literary  and 
Philosophical  Society,  ShelHeklj  Mr,  G,  Jarmaiu  iu  the  chair. 

The  minutcfi  of  the  previous  rnoetiug  wore  read  and  confirmed. 

On  the  bflUot  papers  being  opened  it  was  auuouiiced  tlmt  Mr.  W.  F.  H.  Poc( 
Analytical  Chemist  of  Cape  Town,  Cape  of  Good  Hope,  had  been  elected  a  Member. 

The  followmg  papers  were  then  read  : — 

*'  A  Suggestion  Kespectmj:;  the  Expression  of  the  Eesults  of  Butter  Assays 
Dr.  Koettstorfer's  Method,"*  by  A.  H.  Allen,  FX.S. 

••  The  Relation  Between  Dr.  Koettstorfer's  Process  of  Butter  Analysis  and  the  OH 
ProcesseB/'  hy  G.  W.  Wigner,  F.CS.- 

'*  Note  on  the  Quality  of  the  Paper  Employed  by  the  Daily  Press,"  by  A.  H« 
Allen,  F.C.S.  M 

"  On  the  Difierence  in  Milk  Between  the  Begiuuing  and  End  of  a  Delivery, 
by  J,  Carter  Bell,  F.C.B. 


NOTE    ON    THE    QUALITY    OF    THE    PAPER    EMPLOYED    BY    THE 

DAILY    PRESS. 

By  Alfbed  H.  Allen,  F.C,8. 

Head  hi/ore  the  Society  of  PtihUc  Atiatysts,  at  Shefiftd^  on  22nd  Augmti  l$f9 

BouE   two   years  since   I   had   occasion    to   inf|uire    into  the  quality  of  the   paper 
supplied  to  a  well-known  daily  paper,  and    I   then    incidentally  examined  the  pap 
employed  for  varioug   prominout  newspapers,  with  the  aim  of  nscertainiug  wheth 
the  paper  in  question  was  better  or  worse  than  the  geuerahty. 

The   phm  of   inquiry   adopted   was    a   very  simple  one.     A  strip  of  paper 
mcli   wide   and    twelve   incites   long  was   cut  fi'om  the  edge  of  the  newspaper, 
was  then  well  dried  in  a  water-oven,  and  its  weight  taken.     This  was  calculated 
the  square  foot  of  paper.    The  strip  of  paper  was  then  burnt,  and  the  ash  weighe 
This  weight  was  calculated  to  a  percentage  of  the  weight  of  the  original  strip. 

The   following   table   f*hows    ihe    results  yiolded   by  the    lending   daily    papers 
The  papers  are  aiTangcd  iu  the  order  of  their  quality,  as  meaHiu-ed  by  the  weight 
of  the  paper  less  that  of  Ihe  ash.     This  phin  gives  an  approximation  to  the  amoun 
of   the  fibre,  hut  of   course   tlio  resuUs  arc    nothing    more  than  rough  comparisons 
as  the  quality  of  the  paper  is  hahle  to  accidental  variation  fi'om  several  eausea 


^  Wc  are  compelled  to  hold  over  thii  paper  tmtii  our  next  number. — Es>b,  Amaltst. 
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Kuu  of  Paper. 

1.  Mornixig  Post 

2.  Times         

8.  PaU  MaU  Gazette.. 

4.  Birmingham  Daily  Post  . 

5.  Daily  Tdegraph     .. 

6.  Plymouth  Post 

7.  Sheffield  Daily  Telegraph. 

8.  Bristol  Daily  Post.. 

9.  Daily  News 

10.  Western  Morning  News   . 

11.  Standard 

12.  Globe  

13.  York  Herald 

14.  Manchester  Guardian 

15.  Leeds  Mercury 

16.  Manchester  Examiner 

17.  Liverpool  Daily  Post 

18.  Echo 

19.  Yorkshire  Post 

20.  Liverpool  Mercniy.. 

21.  Sheffield  Independent 

22.  Western  Daily  Press 


Wright  of  Pftper  in  gnuns  per  Hqnkre  foot. 
Total  Weight.     ExdaaiTeof  Ash. 


110-4 
90-5 
94-2 
82-2 
71-1 
68-8 
71-3 
67-7 
67-7 
68-7 
7M 
69-8 
65-3 
C41 
63-7 
67-7 
69-3 
68-7 
64-2 
CO-8 
62-5 
68-3 


104*1 
77-7 
76-8 
75-1 
66-5 
C6-2 
63-0 
62-5 
61-0 
61-0 
GO-2 
591 
68-5 
68-2 
67-3 
50-4 
56-2 
560 
54-4 
63-3 
61-7 
501 


Peroent«ge  of  Ash. 

6-7 
14-1 
18-4 

8-6 

6-4 

6-4 
11-5 

7-6 
100 
11-4 
16-3 
14-2 
10-8 

9-2 
10-1 
12U 

51 
18-3 
15-4 
12-3 
17-4 
140 


These  results  cleoi-ly  show,  as  might  have  been  expected,  that  the  Mornhuj  Post 
and  Times  papers  are  heavier  and  stronger  than  those  employed  for  the  penny  press. 
The  difference  hetween  the  ash  of  these  two  papers  is,  however,  somewhat  striking, 
and  other  carious  points  will  occur  to  anyone  inspecting  the  figures. 

The  weight  and  percentage  of  ash  of  paper  furnish  the  usual  commercial 
tests  of  quaUty,  and  although  these  factors  are  not  tlie  only  ones  which  should  be 
taken  into  account  in  forming  an  opinion,  they  are  of  considerable  importance,  and 
henoe  the  figures  recorded  may  be  of  sen^ice  to  chemists  engaged  on  similar  inquiries, 
AS  they  show  wliat  newspaper  should  contain.  Other  things  being  equal,  the  paper 
will  be  better  the  greater  its  weight  per  sqiuire  foot.  The  ash,  of  course,  indicates 
so  much  mineral  matter  added  to  give  weight,  substance,  and  smface;  and,  as  it 
does  not  add  to  tlie  streugtli,  it  should  be  deducted  before  making  a  comparison  of 
the  quality. 

The  determinations  recorded  in  the  table  were  made  in  my  laboratory  by 
Mr.  Charles  Harrison. 

I  may  add  that  the  colouring  matter  which  gives  the  Globe  its  roseate  hue  is 
aniline  red.    It  may  readily  be  dissolved  out  of  the  paper  by  alcohol. 


A  SUGGESTION  RESPECTING  THE  EXPRESSION  OF  THE  RESULTS  OF 

BUTTER  ASSAYS  BY  DR.  KOETTSTORFER'S  METHOD. 

By  a.  H.  Allen,  F.C.S. 

E^ad  before  the  Societt/  of  Public  AnalystSy  at  Shejfiehly  on  QQnd  August y  1879. 

I  HAVE  been  much  interested  in  perusing  the  description  of  Di*.  Koettstorfer's  method 

of  detecting  foreign  fats  in  butter,  and  have  no  doubt  that  experience  will  prove  it  to 

tie  extremely  useful.     It  appeal's  to  me,  however,  that  his  mode  of  stating  tlie 

neutralizing  power  of  the  fats  is  veiy  cumbrous,  and  has  the  disadvantage  that  if  soda 
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be  used  for  saponificatioa  instead  of  potash  a  different  amount  of  it  will  be  neccBsary, 
and  hence  the  relation  between  the  results  obtained  will  not  be  directly  evident.  Afl 
the  simphcity  and  accuracy  of  Dr.  Koettstorfer's  process  are  lively  to  bring  it  into  very 
general  use,  I  propose,  tliat  instead  of  stating  tlie  results  in  milligrammeB  of  KHO 
Qsed  per  gramme  of  fat,  tliey  should  be  expressed  by  figures  representing  the 
combining  equivaleut  of  the  fats  present.  Tlieae  will  in  each  case  be  one-thkd  of  tlie 
molecuhir  weights  of  the  fat,  owLog  to  the  triad  character  of  the  glycyl  radical. 

Thus,  56-1  parts  of  KHO  will  theoretically  saponify  296*7  parts  of  tri-stearin  ; 
202*0  parts  of  tri-oleiu  ;  2i)0'0  parts  of  tri-palniitin  ;  or,  1 00-67  paiis  of  ti'l-butyrin. 

Dr.  Koettstorfer's  results  are  capable  of  translation  into  eciuivalenta,  by  dividing 
the  milligrammes  of  K  H  0  employed  into  the  number  56"1, 

By  so  doing,  we  find  that  the  average  equivaleut  weights  of  the  animal  fats  tested 

by  Dr.  Koottstoifcr  were  as  follows : — 

Beef  dripping 285.i> 

Commercial  tallow      ..         ,,         ,.         ..         ..         ..         ..         **         ..  285*1 

Lard  fToiia  kidneya . .         . .         . .         . ,         ,  ♦         . ,  286-5 

Lard  from  iin  smoked  bacon ,         ..  2867 

Commercial  Inrd         ..         ..  387*1 

Mutton  dripping  ..         ..         ..  ..         *.         ».         ..         *.         ..  284*8 

Average  =      280 

Calculating  in  the  same  manner,  liis  results  show  292-5  as  the  equivalent  of  olive  oil, 
and  318*9  as  that  of  colza  oil." 

On  the  other  hand,  the  equivalents  of  the  thirteen  samples  of  butter  varied  from 
25a'3  to  241'4,  the  average  beiug  247-1. 

Hence,  average  butter  fat  has  an  equivalent  lower  by  89  than  the  average  of 
animal  fats.  Dividing  this  difi'erence  by  100,  we  find  that  every  rise  of  *89  in  the 
equivalent  of  tlie  sample  represents  1  per  cent,  of  probable  adulteration ;  but,  of  course, 
though  these  figm-es  may  be  properly  used  for  calculating  the  probable  proportion 
of  admiitm-e,  a  butter  should  not  be  condemned  unless  its  equivalent  be  fotmd  to 
exceed  255. 

By  ex-Xiressiug  the  results  of  analysis  in  equivalents,  it  is  evident  that  it  becomes  a 
matter  of  iudiflference  whether  soda  or  potash  be  used  for  saponification.  It  will  be 
noticed  that  the  expression  in  equivalent  weight  is  at  once  obtained  by  dividing  1*000 
by  the  number  of  c.c.  of  nonnal  alkali  required  to  saponify  one  gramme  of  tlie  fat 
under  examination. 


I 


ON  THE   DIFFERENCE  IN   MILK  BET^^TilEN  THE  BEGINNING  AND  ENT) 

OF  A  DELIVERY. 
By  J.  Carteh  Bell,  F.C.B. 
Read  lehre  the  SocieUj  of  PuhUi'  AnahjsU,  at  Sheffield ^  oti  22nd  AHijHut^  1879, 
It  has  been  stated  to  me  by  milkmen  and  others,  that  the  last  few  pints  of  milk  from 
can  which  has  been  canied  about  in  a  cai't  are  not  so  good  as  the  milk  before  it  begini 
its  journey.     This  absurd  statement  has  on  more  than  one  occasion  been  made  before 
the  magistrates,  who  arc  rather  inchned  to  believe  the  story.     Having  just  had  an  m 

*  Tbc  ItigU  cqiuvftlout  of  colza  oil»  if  continued  by  further  cxpt?riinciit«,  points  to  the  viciwufittsl 
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adulterated  sample  of  milk,  the  usual  excuse  was  put  forward ;  *•  Last  in  the  can/' 

To  settle  tliis  point,  I  asked  the  Inspector  to  travel  with  the  cart,  and  to  take  a 
sample  on  starting,  another  in  the  middle  of  the  journey,  and  a  third  at  the  end.  It 
will  be  aeen  by  the  analyseij  tliat  practically  speaking  there  is  no  difference. 

Ko.  1,    Taken  at  6.80  p.m.,  commencement  of  journey — 

Total  solids,  by  weight       . .         . .         12'40 

Solids  not  fat           S'H 

Fat     .. 3-55 

Ash ,         ..         ..  -73 

No.  2.    Taken  at  7  p.m, — 

Total  soUdB I2'56 

Bolida  not  fat          *        903 

Pat .»         ..         ..  3*54 

Ash '73 

No.  3.    Taken  from  labt  in  can,  B.30  p.m.— 

Total  wlids 13-57 

Solidti  not  fat           . .         . .         . .         . . 8-98 

Fat     ..         ..         3*59 

A«h ..         ..         ,.  -70 


SALE    OF    FOOD    AND    DEUGS    ACT    AilENDMENT    ACT,    1879. 

The  following  is  the  full  text  of  this  Act,  to  which  the  Royal  Assent  was  given  on  the 
Slst  July  last,  and  which  we  presume  came  into  opei-ation  at  once : — 

Whksejlb  conflicting  deci^ionf;  have  heem  given  iu  England  and  in  Scotland  in  regard  to  the 

meaning  and  effect  of  section  six  of  the  Sale  of  Food  and  Drags  Act,  1875,  in  this  Aut  3^*88  Vict. 

referred  to  as  the  principal  Act,  and  it  i^  cxi>edient,  in  tliia  reBjHJct  and  otlierwisc,  to  amend 

the  said  Act :  Be  it  enacted  by  the  Queen'a  most  Excellent  Majesty,  by  and  with  the  advioo 

and  consent  of  the  Lords  Spiritual  and  Temporal,  and  Commons,  in  this  present  Parlia- 

ment  asBembled,  and  by  the  authority  of  the  itame,  as  foUows : 

1.  ThiB  Act  may  be  cited  for  all  purposes  as  the  Sale  of  Food  and  Drags  Act  Short  title. 
Amendment  Act,  ia79. 

2.  In  any  prosecution  under  the  provisionfl  of  the  principal  Act  for  Belling  to  the  Li  tmle  ot 
prejudice  of  the  pnrchaser  any  article  of  food  or  any  drug  which  is  not  of  the  nature,  JSmuo* 
anbstance,  and  quality  of  the  article  demanded  by  such  purchaser,  it  shall  be  no  defence  J^*"**  ^  ^^ 
to  any  such  prosecution  to  allege  tliat  the  purchaser,  having  bought  only  for  analysis,  was  forauAl^ku. 
not  prejudiced  by  such  sale.    Neither  shall  it  be  a  good  defence  to  prove  that  the  article  of 
food  or  drug  in  question,  though  defective  in  nature  or  in  substance  or  in  quality,  was  not 
defective  in  all  three  respects. 

3.  Any  medical  officer  of  health,  inspector  of  nuisances,  or  inspector  of  weights  and  Officer 
meftatures,  or  any  inspector  of  a  market,  or  any  police  constable  under  the  direction  and  at  ^o^uLle'mAj 
the  coit  of  the  local  authority  appointing  such  officer,  inspector,  or  constable,  or  charged  *''*Jj'^°  "^j  ^^jj^ 
with  the  execution  of  thiii  Act,  may  procure  at  the  place  of  delivery  any  sample  of  any  at  tho  pi»co  of 
milk  iu  course  of  tlelivery  to  the  purchaser  or  consignee  in  pursuance  of  any  contract  for  g^b^to* 
the  sale  to  such  purchaser  or  consignee  of  such  milk ;   and  such  officer,  insijcctor,  or  *»i»iy«t» 
constable,  if  he  suspect  the  same  to  have  been  sold  contrary  to  any  of  the  provisions  of 
the  principal  Act,  shall  stibmit  the  same  to  be  analysed,  and  the  bomc  shall  bo  analysed, 
and  proceedings  shall  be  taken,  and  penaitieti  on  conviction  be  enforced  in  like  manner 
in  all  reapocta  ai  il  such  ofhcer,  iufipector,  or  const^ihle  had  purchased  the  eame  from  the 
■eller  or  oonitignor  under  section  thirteen  of  the  principal  Act. 

4.  The  seller  or  consignor  or  any  person  or  persona  entrusted  by  him  for  the  time  Penalty  for 
being  with  the  charge  of  such  milk,  if  he  shall  refuse  to  allow  sucli  oflficer,  inspector,  or  Sa^lJ^*"* 

ctins^ble  to  take  the  quantity  which  such  oCScer,  inspector,  or  constable  shall  re*imrc  for  ft^»*J6l*> 
tiiefHtrpoMe  of  aaaJyt^is,  ihaU  be  Uubk  to  a  peiialty  not  eiceediag  tea  pounds. 
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5.  Any  street  or  opcu  place  of  imljlic  tmoti  fUiall  be  held  to  tvme  williiu  the  inumnng  lixttjiaiim     of 
of  sectiou  bcventceu  of  the  pnncipaJ  Act.  iu  «iri«u,  Ac 

6.  In  deiermininj?  whether  an  offence  Ima  been  committed  under  section  nix  of  the  Iiwl«ction 
^id  Act  bj?  *eUing,  to  the  projudice  of  tlie  purchaser,  spirita  not  udulteratcd  othenvieo  thn  1 1 

l>y  the  ttdmixturG  of  wutei,  it  shjill  be  a  t'ood  deicni^e  to  prove  tlxat  auch  admixture  Las  n- 
icducttl  the  spirit  more  than  twcnty-tivG  degrees  under  proof  for  brandv,  whifik>',  or  rimi»  i^i  i>iUi.i.v, 
or  tliuiy-Uve  degn^c-s  tmdcr  proof  fir  gm.  '  '  Tudls' jt^S* 

Ji>f  g'm. 

7.  Every  liberty  lianng  a  fieparatc  court  of  quarter  sessions,  except  a  liberty  of  a  Este»»ioa  nf 
ciiKiiie  |iort,  shall  be  deemed  to  be  a  county  within  the  nieaning  of  the  puid  Act,  *' w'm'tv.'* 

8.  The  town  council  of  any  borouj^^h  having  a  Bopartite  court  of  quarter  Bcssions  shall  Q^'ftHtr 

be  exempt  from  contributing  towards  the  est^>enscs  incurral  in  the  execution  of  the  priucip.i  ,ot 

Act  in  rtrspect  of  the  county  within  wliich  such  borough  is  situate,  and  the  treasfui-cr  of  tip   ^  ^   "^ 

county  bhall  exclude  the  expenses  so  incurred  from  the  account  rctiuired  by  aectiori  one  ftoai.vst. 
hundred  aud  Bcventecu  of  the  Municipal  Coriwration  Act,  1835,  to  be  sent  by  Liiu  to  such  &4^J  w.  4. 
Iowa  council, 

y.  The  toAVTi  council  of  any  borough  having  imder  any  genoi-al  or  local  Act  of  Parlia-  Piwision  for 
menti  oi  otlicrwise,  a  separate  jiolicc  ejjtablifihment,  aud  being  liable  to  be  assessed  to  the  hoparttto  puiicMt. 
county  rate  of  the  county  wntliin  wldcli  the  Ixirougk  is  trituate,  Bhall  be  paid  by  the  justices 
of  such  county  the  prop<:>rtionato  untount  contributed  towards  the  csijensea  incuiTcd  by  the 
county  in  the  execution  of  the  principal  Act  by  the  Heveiul  parishes  and  part«  of  pariwhcH 
witlun  such  borough  in  respect  of  the  rateable  value  of  the  property  asaesBable  therein,  a.4 
ascertained  by  the  valuation  lists  for  the  time  being  in  force. 

10. — In  all  prosecutions  under  the  principal  Act,  and  notwithstanding  the  provisions  of  BiM«cinl 
sootion  twenty  of  the  said  Act,  llie  summons  to  appear  before  the  magistrates  Bhall  hv  \l*fl^\^r  \mf 
served  upon   the  ppraou  charged  with  \iolating  the  provisiona  of  the  maid  Act  within  a  OfctltagR. 
reasonable  time,  and  in  the  case  of  a  perishable  article  not  exceeding  twenty-eight  days 
from  the  time  of  the  purchase  from  such  person  for  test  pmi>oaes  of  the  tood  or  dnig,  for 
the  sale  of  which  iu  contravention  to  the  terms  of  the  principal  Act  the  seller  is  rendeicd 
liable  to  proBceution,  and  particulars  of  the  offence  or  offences  against  the  said  Act  of 
which  the  seller  is  ac<.'uscd»  and  also  the  name  of  the  prosecutor,  shall  l>e  stated  on  the 
summons,  and  the  smuraons  shall  not  be  made  returnable  in  a  less  time  than  seven  days 
from  the  day  it  is  served  ui>on  the  person  suuunoned. 


THE    hOCXh    GOVEENMENT    BOAEI)    AND    THE    SALE    OF    FOOD    AND 

DRUGS  ACT,  1875. 

The  Local  Govei'iimenfc  Board  have  just  issued  Iheii-  AnBual  Report  for  1878,  audi 
£rom  it  we  extract  the  following  : — 

"  In  our  last  report  we  stated  that  we  had  addressed  commiuiications  to  all  thosej 
authorities  from  whom  we  had  not  received  any  iutimatiou  of  an  analyst  having  been 
jippoluted,  calling  attention  to  the  pronsions  of  The  Sale  of  Food  and  Dnigg  Act,  1875, 
and  recjuejiting  that,  if  an  analyfit  had  not  been  appointed  under  it,  or  under  any  of, 
the  statutes  wliich  it  repealed,  the  sulgecfc  might  receive  early  consideration.  The  result 
of  these  com mnnical ions,  has,  no  fiu',  been  sutisfactoiy,  for  whercan  in  the  year  1H77 
analysts  were  appointed,  under  tjcction  W),  in  twenty* seven  additional  cases,  diuing  tlic 
year  ended  tlie  81  bt  of  December  lant  forty-three  additional  appointments  were  reported 
to  and  approved  of  by  us.  Three  authorities  ako  availed  themBulves  of  the  provisionu  of 
Hectiou  11,  and  entered  into  agreementy  with  the  County  Analyst,  or  with  the  annlysts 
for  neighbouring  boroughs,  to  act  iu  a  similar  capacity  for  theii'  boroughs. 

*'  Up  to  the  above-mentioned  date  the  number  of  authorities  who  had  appointed 
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analysis  nuclei'  Bcciion  10,  wiili  our  approval,  tLc  appoiutmcuts  being  then  iu  existence, 

is  as  follows:— 

Counties 49 

Boronghd 108 

Diijtnct  Boards  and  Vc&tries  in  the  Metropollij . .         . .       39 

196 
Agrecmcntij  entered  into  under  section  11 5 

201 

*'  We  ai'e  still  in  communication  with  those  authorities  who  have  not  yet  availed 
themselves  of  the  advantages  to  bo  derived  from  the  appointment  of  an  analyst. 

*'  The  experience  of  previous  years  had  suggested  the  advisability  of  an  attempt 
being  made  to  secure  proximate  imiformity  iu  the  quarterly  reports  requh-ed  to  bo 
made  by  Public  Analysts  to  local  authorities  imder  the  19th  section  of  the  Act,  and 
in  January  we  issued  to  authorities  the  circular"  piiuted  in  tlie  appendix  to  the  report. 

[This  circular  encloses  the  form  of  report  which  analysts  now  use. — Ens. 
■    Analyst.] 

"  The  result  has  been  greatly  to  facihtate  the  preparation  of  the  abstract  of  these 
reports. 

"  "Wo  find  that  in  1878,  as  previously,  only  a  small  proportion  of  the  analyses  were 
made  at  the  instance  of  private  uidividuals,  and  that  in  many  districts  all  the  samples 
analysed  had  been  procured  by  inspectors  appointed  under  section  13  of  the  Act. 

"  On  several  occasions  in  previous  years  it  had  been  contended  before  magistrates 
that  an  official  purchaser,  buying  not  for  liis  own  consumption  but  exclusively  for 
analysis,  and  on  behalf  of  the  authority,  could  not  bo  '  x^^'^j^^i^^^  *  within  the  meaning 
of  section  6  of  the  Act.  This  objection,  however,  had  not  generally  been  held  valid  by 
English  magistrates,  and  the  suggested  difficulty  in  respect  of  such  purchases  did  not 
•— "-arise  until  attention  was  called  to  a  decision  of  the  Iligh  Court  of  Justiciary  in  Scotland 
from  which  it  was  infciTcd  that  the  terms  of  the  6th  section  might  be  so  interpreted  as 
practically  to  nulHfy  the  operation  of  the  Act.  Some  remarks  attributed  to  one  of  the 
judges  of  High  Court  of  Justice  in  the  case  of  Sandys  r.  Small  (which,  however,  do  not 
appear  in  the  autliorised  report  of  the  case  L.R.  3  Q.B.D.  419),  gave  further  colour  to 
this  assumption,  and  the  result  was  tliat,  pending  an  appeal  on  this  point  to  the  High 
Court  at  Westminster,  comparatively  few  samples  were  submitted  for  analysis  in  the 
fatter  part  of  1878,  and  even  in  the  cases  in  which  samples  were  analysed  and  found  to  be 
extensively  adulterated,  local  authorities  hesitated  to  take  legal  proceedings  against  the 
vendors.  We  rogi-et  that  interruption  in  the  working  of  an  useful  Act  should  have 
been  caused  by  any  unceiitfunty  as  to  the  meaning  of  a  provision  which  was  inserted 
for  the  special  purpose  of  preventing  a  tradesman  from  being  convicted  for  selling,  to 
his  own  disadvantiige,  an  ai-ticle  superior  to  that  demanded. 

"  It  is  satisfactory,  however,  to  find  that  notwithstanding  a  marked  falling  off  at  the 
end  of  the  year,  due  to  the  cause  we  have  indicated,  the  entire  nimiber  of  samples 
submitted  for  analysis  in  1878,  exceeds  by  more  than  200  those  analysed  in  the 
previous  twelvemonth,  and  that  the  proportion  of  adultci*atcd  samples  shows  a 
ttiibstontial  .diminution. 
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**  The  first  comprehensive  enquiry  into  the  pi'tfv^l^nce  of  atltiltcmtion  in  Englandj 
was  that  of  the  T^ncH  CommisBion  in  1854-56,  when  considcrahly  more  than  hall'  thei 
samples  analysed  were  reported  against.  In  the  year  1877,  wlicu  tlie  results  of  tho' 
analysis  under  tlie  Act  of  1876,  were  for  the  fii'st  time  tabulated,  the  proportion  of; 
adulterated  sampleB  was  10*2.  In  1878  it  was  17*2 ;  and  it  may  he  further  noticed 
tliat  if  spirits  are  excluded  from  tlie  calculation  the  percentage  of  adulteration  falls 
from  15'5  in  1877,  to  13-7  m  1878. 

"  The  fullowing  table  shows  the  number  of  samples  examined  in  the  year,  and  tho' 
percentage  of  adulteration.  It  must  be  specially  borne  in  mind  that  such  percentage 
is  based  on  the  results  of  the  analyses  as  given  in  the  quarterly  reports,  and  not  merely , 
upon  the  nixmber  of  cases  in  which  legal  proceedings  were  instituted. 


Milk 

Bread  . . 

Flour    

Butter 

Coffee  * 

Sugar  ,. 

Miwitaifl         

Pieklea  (iiiduding  tiimed  Vi  getaLk 

Jam 

Confeotioneiy 

Wine 

Beer 


Gin 

Spirits  other  than  Gin 
DnigR  . .         . » 
Other  Articles 


Total 


1877. 

1878.      . 

Examined. 

Adulterated 

Porccntnge 
of  adultera- 

FeroentagQ 
ofadulteiu- 

tion. 

tion. 

1.923 

1.065 

241 

21-6 

921 

m 

7-4 

71 

600 

11 

6-0 

1-8 

90^ 

116 

10-8 

12-6 

1,060 

196 

17-5 

18-5 

299 

18 

0'4 

4-3 

787 

164 

18-8 

19'6 

114 

8 

a7-() 

7-0 

fil 

1 

61 

1-9 

314 

U 

38 

50 

7G 

2 

32'2 

26 

999 

50 

9-3 

5-0 

91S 

492 

57-7 

47-0 

791 

305 

47-6 

46'1 

491 

12a 

21-8 

3r.-4 

3,943 

102 

9-8 

65 

16.191 

2,782 

19-2 

17-2 

*'  It  will  be  sceu  that,  as  compared  witli  lb77,  there  has  been  a  decided  improvement 
in  tho  quahty  of  the  milk  analysed,  though  we  cannot  regard  it  as  satisfactory  that, 
even  now,  more  than  one- fifth  of  the  samples  examined  fail  to  reach  the  standard  of  j 
genuineneBS  generally  adopted  by  analysts,  That  standard  is  ncccssaiily  low,  since  tho 
present  fitato  of  science  docs  not  enable  the  analyst  to  prououuco  with  certainty  whether 
excess  of  water,  down  to  a  certain  hmit,  is  due  to  natural  poverty  of  milk,  or  to  Uiu 
dilution  of  milk  which  was  origuaally  good  ;  and  thus  a  liiglier  standard  of  excellonce 
ca^mot  be;  Bet  up  without  making  it  possible  to  secure  convictions  under  an  Adulteration 
Act  for  tlie  sale  of  what  is  perhaps  the  milk  of  ill-fc<l  cows,  but  is  nevertheless  perfectly , 
genuine*  Ifc  is  worth  remarking,  however,  that  in  Kome  instances  in  which  tlie  result 
of  the  examination  ha<l  been  such  as  to  lead  to  the  inference  that  a  small  amount  o(' 
water  had  been  added,  although  tho  evidence  was  not  strong  enough  to  warrant  the 
adoption  of  legal  proceeiUngs,  the  vendors  were  informed  of  the  suspicion  attacliing  to 
them  and  cautioned  aa  to  the  future.  In  one  case  the  vendor  of  extensively  watered 
milk  was  excused  from  prosecution  on  pleading  extreme  poverty,  and  gi-atefuUy 
imdcrtook  to  abandon  the  trade  of  dairyman  altogether.    It  is  to  bo  feared,  h.Q^<ss«t^ 


B^^^ 


la 


mm 
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tliat  nliorc,  as  is  tlio  ca->C;  in  some  dlTtric:»,  the  magistrates  indict  obIt  small  fines,  a 
good  many  milk 'heller's  find  it  pi-ofi  table  to  pay  the  fines  and  continue  adulteration. 

*'  Of  the  bread  examined  it  ^iU  be  seen  that  abont  seven  per  cent,  of  the  samples 
were  reported  against,  for  the  mo<}:  part  in  consequence  of  additions  of  alum  by  irhich 
it  was  Bought  to  improve  its  appearance. 

**  Of  the  samples  of  flour,  only  11  out  of  000  had  been  similarly  tampered  with. 

*<  The  sale  of  a  compound  of  foreign  fats  in  place  of  butter  seems  to  be  somewhat 
on  the  increase.  The  Pubhc  Analyst  for  St.  Giles  District  obsenes  with  regard  to  this 
article  that  *  it  is  more  palatable  than  common  rancid  butter ; "  and  though  this 
amount  of  commendation  does  not  suggest  a  high  degree  of  attractiveness,  yet,  as  he 
also  states  tliat  the  commoditv  is  wholesome  and  nutritious,  we  see  no  reason  against 
its  use,  pro\ided  it  bo  iuvaiiably  sold  under  a  di-iiinctive  name  and  not  fraudulently 
substituted  for  the  genuine  product  of  the  chum. 

**  As  regards  coffee,  the  returns  for  1878  show  some  increase  of  adulteration  as 
compared  with  tliosc  for  1877.  In  tlie  investigations  made  by  the  Lanctt  Commission, 
roasted  corn,  beans,  and  potato  Hour  were  found  to  bo  among  the  substances  used  to 
adulterate  coffee,  but  it  would  njjpear  that  the  employment  of  those  substances  has  now 
been  almost  entirely  abandoned,  tliough  mixtures  of  cliicon-  and  coffee  are  still 
extensively  sold  without  due  warning  to  the  piu'chaser,  and  a  new  preparation  of  coffee 
mixed  with  roasted  and  ground  datestoues  has  been  introduced.  The  practice  as  to  tlie 
delivery  of  notifications  of  admixture,  however,  is  by  no  means  uniform  in  different 
parts  of  the  country,  and  we  remark  that- while  in  Liverpool  67  simi»les  of  so-called 
coffee  out  of  85  are  found  to  contain  chicory  in  greater  or  less  pro]|ortion,  the  County 
Analyst  of  Gloucestershire  only  reports  against  two  samples  out  of  71.  Similarly,  as 
regards  mustard,  it  may  be  said  that  while  some  perfectly  harmless  and  ver}'  palatable 
preparations  of  mustard  arc  deser\'edly  popular,  they  are  too  often  sold  without  an 
intimation  to  the  purchaser  that  they  are  compounds,  and  not  merely  mustard  flour. 
Under  the  heads  of  pickles,  jams,  and  confectionery  respectively  the  returns  show  only 
a  Kinall  amount  of  adulteration,  and  in  vciy  few  instances  was  such  adulteration  of  a 
character  likely  to  be  injurious  to  health.  Of  wine,  only  two  samples  out  of  7G  were 
reportetl  against  and  it  may  be  infciTcd  tliat  the  soi)histication  of  cheap  wines  is  not  so 
common  as  is  popularly  supposed.  Of  one  of  the  adulterated  samples  m  question  tho 
analyst  observed  that  it  was  a  *  concoction  resembling  nothuig  in  particular,  and 
called  sheriy,'  the  other  was  an  entirely  fictitious  claret,  coloured  with  magenta,  au.l 
itj  described  as  '  ii  most  unwholesome  beverage.' 

"Of  tho  sanipU'S  of  beer  it  will  bo  seen  that  nearly  five  per  cent,  of  tho  whole 
number  of  sauiploH  examined  wt-re  reported  against,  although  in  the  MetropoHtan 
District  all  but  six  sauipl(>s  were  genuine  out  of  237.  Excess  of  salt  is  the  ground  on 
which  most  of  the  samples  have  been  pronounced  adulterated,  and  the  use  of  noxious 
ingredi(!uts  seems  to  be  now  nearly  obsolete.  Witli  regard  to  the  addition  of  salt,  there 
is  much  diffi»renc(?  of  ojiinioii  as  to  whether  the  practice  in-evails  to  any  considerable 
extent.  It  is  allegi>d  on  tho  one  hand  that  salt  is  added  by  publicans  in  order  to  make 
their  beer  provoke  rather  than  slake  thu-st,  but  on  the  other  hand  it  is  afliinned  that 

^'  consumers  woiUd  bo  repoUed  at  tlie  onset  by  beer  sufliciently  salted  to  have  that  * 
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efiect.  Moreover,  very  different  estimatcB  appear  to  bo  made  of  the  amount  of  sslt  that 
may  be  naturally  present  in  beer  brewed  fi'om  nofcliing  but  malt,  bops,  water,  and 
perhaps  9ugar»  and  to  which  nothing  has  since  been  added.  The  Analyst  for 
Lincolnshire  states  that  the  best  brewing  waters  contain  less  than  15  grains  of  salt  per 
gallon,  and,  allowing  for  the  chlorides  natiu'al  to  the  malt  and  hops  used,  he  considers 
that  beer  should  not  have  more  than  20  to  25  grains  of  salt  per  gallon,  and  he  adopts 
80  gi'ains  per  j^'allon  as  a  standard  which  will  leave  sufficient  margin.  Similarly  the 
Analyst  for  the  Couuty  of  Ciuxhgan  reports  against  Bamplos  containing  fi'om  22^  to  88 
grains  of  salt  per  gallon.  On  tlio  other  liand  the  Analyst  for  the  Strand  District  states 
that  *'  one  sample  of  Yaiinouth  ale  contained  125  grains  of  salt  per  galloo,  naturally 
present/'  and  the  iUialyst  for  Windsor  thinlis  it  '*  scarcely  advisable  to  institute 
proceedings  unless  tlie  common  salt  exceeds  100  grains  per  gallon/'  The  Analyst  for 
the  Bisti-ict  of  Saint  Saviour,  Southwark,  reports  that  as  much  as  91  grains  per  gallon 
was  found  in  tlie  porter  of  a  well-known  London  firm  of  brewers,  and  a  summons  was 
issued  on  the  aimlyst  s  cortilicate.  The  lirm,  however,  gave  every  facihty  for  an 
eiciumnation  of  the  materials  used  for  brewing ;  and  it  was  found  that  the  water  itself 
contained  chlorides  estimated  as  cfiiiivaleut  to  48j grains  of  common  salt  per  gallon; 
and,  cODsidering  that  a  gallon  and  a  Uiird  of  water  is  required  to  brew  a  gallon  of  beer* 
this  would  account  for  no  less  than  64  grains  m  respect  of  the  water  alone,  without 
reckoning  the  not  inconsiderable  amoimt  of  chlorides  in  the  malt,  sugar,  and  hops 
employed.  The  result  of  this  investigation  was  the  withdi*awal  of  the  summons,  as 
there  was  every  reason  to  beheve  that  the  salt  found  in  the  porter  had  been  derived 
from  the  legitimate  ingredients  used  in  brewing.  No  doubt  the  result  of  this  and 
similar  inquuies  will  tend  to  prevent  analysts  from  assuming  too  hastily  tliat  the 
presence  of  an  amount  of  salt  rather  above  the  average  quantity  necessaiily  imphes 
that  beer  has  been  adulterated. 

**  Of  the  samples  of  spbits  examined,  it  wiH  be  seen  that  nearly  half  are  reported 
against,  but  it  is  necessary  to  explain  that  this  result  is  due  almoi^t  entirely  to  the 
practice  of  diluting  spiiits  with  water,  and  that  there  has  been  scarcely  an  instance  of 
the  addition  of  the  pungent  ingi'edients,  such  as  capsicum  and  oil  of  vitriol,  which  used 
to  be  employed  to  stimulate  strength  in  reduced  spirits.  Considerable  difference  of 
opinion,  however^  has  e3dated  as  to  the  amount  of  dilution  which  should  be  allowed, 
and  hence  it  has  happened  that  a  &i6  has  been  inflicted  in  one  district  for  the  sale  of 
spirit  which  in  another  district  would  have  been  passed  by  the  analyst  as  genuine. 
It  is  almost  inevitable  that  some  such  difficulty  should  arise  in  the  case  of  an  ai-ticle 
which  is  a  compound  of  alcohol  and  water  in  veiy  varying  proportions.  For  instance, 
gin  generally  leaves  the  still  at  about  50  per  cent,  over  proof,  whereupon  the  rectifier 
flftvoui-s  it,  and  adds  water  so  as  to  bring  it  to  about  17  per  cent,  imder  proof,  at  which 
strcngtli,  or  some  five  degrees  weaker,  it  is  usually  issued  to  the  retailers  who  m  their 
turn  frequently  make  further  additions  of  water.  There  is  obviously  some  difficulty, 
in  the  abnence  of  a  generally  recognised  &tandai*d,  in  fixing  the  precise  point  at  which 
a  compound  of  alcoliol  and  water  ceases  to  be  gm  and  becomes  gin -and- water. 

•*  Probably  nobody  could  drink   '  genuine  '  ghi,  if  by  that  term  is  meant  the  spiiit 
as  it  comes  from  the  still,  while  if  *  giu  '  be  defined  as  the  spuit  originally  soldw  >fi2^>W 
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that  name,  it  must  be  admitted  that  there  has  for  a  long  time  existed  a  general  practice 
of  sellings,  as  gin,  a  very  weak  spii-it  at  a  correspondingly  low  price.  It  seems  to  vlb 
that  there  is  much  need  of  a  settlement  of  this  question  by  the  estabhshment  of  a 
standard,  either  fixed  by  general  agreement  (if  that  be  attainable)  or  by  legal  enactment. 
So  long  as  one  analyst  reports  gin  24  per  cent,  under  proof  as  adulterated,  while 
another  reports  gin  39  per  cent,  under  proof  as  genuine,  there  will  be  complaints,  not 
altogether  unfounded,  of  the  hardship  caused  by  such  anomalies. 

"We  have  again  to  express  regret  that  more  samples  of  drugs  are  not  submitted  to 
analyein,  for  it  is  obvious  that  prescriptions  may  have  very  difierent  effects  according 
as  they  are  made  up  mth  genuine  or  with  adulterated  medicines. 

**  An  illustration  of  this  is  afforded  by  the  report  of  the  Analyst  for  the  West  Riding 
of  Yorkshire,  who  observes  that  *  the  dilution  of  sweet  spirit  of  nitre  by  addition  of 
water  causes  a  gradual  decomposition  of  the  nitrous  ether  on  which  its  medicinal  value 
depends,  thus  rendei'ing  it  worthless ;  hence  the  dilution  of  sweet  spirit  of  nitre  cannot 
be  too  strongly  condemned.' 

*•  We  fmd  that  a  good  many  of  the  samples  examined  were  of  violet  powder,  public 
attention  having  been  drawn  to  this  article  by  the  disastrous  results  arising  at 
Loughton  from  the  use  of  such  powder  which  had  become  mixed  with  large  quantities 
of  arsenic.  No  similar  admixture  was  discovered  elsewhere,  but  in  several  instances 
substances  which  would  act  as  irritants  rather  than  as  sedatives  were  sold  under  the 
name  of  violet  powder. 

**  Of  tlie  articles  not  specified  by  name  in  the  table  given  above,  cocoa  fumiahes  a 
considerable  proportion,  and  the  Analyst  for  Hackney  reports  that  some  of  the  samples, 
which  it  is  true  had  been  labelled  as  mixtures,  contained  only  from  ten  to  fifteen  per 
cent,  of  cocoa,  and  should  have  been  rather  described  as  *  arrowroot  flavoured  with 
sugar  and  cocoa.*  Ho  adds  that  this  compound  is  comparatively  useless  as  a  food,  for 
the  quantity  used  for  making  a  cup  of  cocoa  would  scarcely  have  greater  nutritive 
value  than  a  single  mouthful  of  bread  and  butter.  In  the  same  district,  as  well  as  in 
that  of  Clei'kenwell,  occasion  was  taken  to  analyse  8ome  of  the  ices  sold  by  itinerant 
vendors,  and  it  is  sati8factoi7  to  learn  that  in  no  case  was  any  injurious  ingredient 
detected, 

*'  Summing  up  the  evidence  of  the  reports  as  a  whole,  we  may  obseiwe  that  they 
afford  proof  that  while  the  growing  demand  for  excessive  cheapness  has  a  tendency  to 
produce  spuiious  imitations,  yet,  speaking  generally,  adulteration  is  diminishing ;  its 
character,  where  it  exists,  is  much  less  noxious  than  formerly;  and  by  the  help  of 
the  Act  it  is  possible  for  persons  who  take  reasonable  precautions  to  obtain  only  genuine 
articles  of  consumption." 

The  Customs  Analysts  report  to  the  Commissioners  that  dm^ing  1878  they  received 
G89  samples  of  tea  for  analysis,  and  of  these  47  were  reported  to  the  Board  as  being 
either  bad  or  doubtful,  Seven  of  these  were  ordered  to  be  detained  as  seizures,  but  on 
re-consideration  3  of  thorn  were  allowed  to  be  exported,  and  only  theremainiDg4,which 
represented  G  packages,  were  destroyed  as  unfit  for  food.  Inclusive  of  the  3  above 
mentioned,  a  total  of  19,  representing  6,872  packages,  were  allowed  to  be  exported — 
that  is,  we  presume,  wei'e  considered  unfit  to  bo  consumed  in  England — and  the 
jvmajiung24,  representing  6,948  packages,  were  admitted  for  consumption.    The  munber 
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reported  to  the  Board  is  only  about  half  what  it  was  for  1877}  viz.,  88,  and  this 
diminution  is  rightly  consudered  to  indicate  that  some  check  has  been  put  upon  tea 
adulteration.  The  principal  if  not  only  adulterant  used  durmg  both  1677  and  1878  was 
exhausted  tea  leaves.  ^ 

The  following  is  a  list  of  the  total  number  of  samples,  exammed  and  adulterated, 
in  England  and  Wales,  during  1878  :— 

TOTAL   KUMBEB   OF   SAMPLES. 


Tho  Metropolitan  District . . 
Counties. 

Bedford  

Berks 

Backs 

Cambridge 

Chester  

Cornwall        

Cumberland 

Derby 

Devon 

Durham         

Essex 

Gloucester 

Herts 

Kent 

Lancaster       

Leicester        

Lincoln  

Middlesex       

Monmouth 

Norfolk  

Northampton 

Northumberland 

Nottingham 

Oxford 

Butland  

Shropshire 

Somerset        

Southampton 

Stafford  

Surrey 

Sussex 

Warwick        

Westmoreland 

Wilts 

Worcester 

York,  E.  Biding 

„      N.  Biding      .. 

„      W.  Biding      .. 

WlL£8. 

Anglesey        

Cardigan 

Carmarthen 

Glamorgan 

Pembroke       


,     4642 


61 
4 

81 
561 

15 

48 
109 

74 

610 

7 

725 

41 
289 
1868 
278 
869 
147 

74 

12 
183 
819 

72 

16 
8 
164 
1169 
488 
962 
586 
819 
262 

87 

84 
149 
188 

66 


27 

84 

64 

442 


A4uU«nitad. 
589 

16 

6 

0 

8 

164 

4 

80 

28 

10 

85 

5 

67 

6 

88 

462 

81 

98 

84 

25 

4 

28 

108 

14 

7 

0 

29 

129 

116 

168 

120 

47 

57 

17 

18 

24 

40 

10 

118 

2 
11 
18 
48 


Proportion  AdoltmiM. 
lOTST                   1817. 

12-6 

18'4 

7-7 

7-4 

81 

51 

0-0 

00 

25-8 

22-7 

27-9 

20-6 

26-6 

39-8 

62-5 

— 

21-1 

81-8 

18-6 

28-6 

16-6 

810 

71-4 

67-1 

7-8 

8-2 

14-6 

— 

181 

0-0 

24-7 

26-8 

11-1 

18-8 

26*6 

82-7 

281 

12-4 

88-7 

— 

88-8 

28-2 

210 

14-9 

88-8 

88-4 

]f9-4 

17-6 

46-2 

72-7 

00 

00 

17-6 

16-6 

110 

18-7 

26-2 

21-4 

16-9 

22-6 

22-4 

12*9 

14-7 

17'7 

22-6 

36*4 

45-9 

_ 

16-4 

— 

161 

29*5 

21-8 

-^ 

17-8 

42-3 

16-9 

280 

7-4 

^_ 

82-8 

_ 

281 

61*2 

9-7 

20*6 

12*6 


Toxi&0  16,191 


2783 


17'18 


19*8 
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REVIEWS. 

Span's  Encyclopadia  of  the  Industnal  Arts,  Manu/actura,  and  Commercial  Producta, 
Edited  by  G.  G.  Andr^,  F.G.S. 
The  first  division  of  this  work  (which  is  published  in  niimbeirs  of  61  pages  each  at  28. 
is  now  complete.  It  contoinB  384  pages,  can-ies  tlie  subject  matter  clown  to  **  Beverages,'* 
and  is  issued  in  a  cloth-bound  volume  of  handy  size,  which  is  not  too  thick  and 
heavy  for  common  use.  In  the  initial  notice  of  the  book  we  were  reminded  that  the 
great  strides  lately  taken  by  chemistry  had  rendered  previous  works  on  the  same  lines 
comparatively  obsolete  ;  bat  in  addition  to  this  claim  to  attention  the  promised 
Encijcloptrdia  was  to  have  a  still  stronger  raUon  dUtre,  from  the  fact  tliat  in  treating  the 
Tftiious  subjects  the  nltra  scimtijic  and  the  iwpular  styles  were  both  to  be  discai-ded  in 
favour  of  a  strictly  practical  or  manufactui-ing  point  of  view.  That  this  promise  has 
been  well  carried  out  must  be  fully  admitted,  and,  if  the  status  of  the  present  volume  be 
maintamed  in  its  successors,  we  shall  have  in  Spons  Enctjchpadia  a  real  addition  to 
our  standard  practical  literatm'e.  The  division  now  complete  commences  with  the 
acids,  and  includes  alcohols,  alkahes,  alloys,  alum,  arsenic,  asphalt,  assaying,  beer,  and 
beverages  generally*  The  most  copious  and  practical  details  are  given  of  tlie  manu- 
factm's  of  the  substances  ti-eated  of,  while  the  illustrations  of  the  necessary  apparatus 
and  plant  are  exceedingly  copious  and  well  drawn*  The  various  articles  are  stated  to 
have  been  written  by  men  actually  engaged  in  the  respective  manufactures,  and  they 
certainly  read  as  if  this  were  so^  because,  not  only  do  they  discuss  all  the  methods  at 
present  in  use,  but  also  indicate  carefully  the  weak  points  of  each  process,  and  show 
where  fm-ther  improvements  are  still  desirable.  The  poi-tion  on  alcohol  and  the 
vaiious  improved  methods  for  its  rectification,  is  very  interesting,  and  tlie  details  of  gin 
and  whisky  manufacture  somewhat  startling  to  a  general  reader.  Here,  for  instance, 
is  a  complete  answci*  to  the  complaints  of  an  undesen'ing  pubUc,  that  in  spite  of  Public 
Analysts  adulterated  gin  is  constantly  sold,  as  it  seems  that  the  true  art  of  gin -making 
is  in  itself  the  very  acnu'  of  adulteration.  At  page  222  we  read  that  **gin  was 
originaDy  imported  from  Holland  imder  the  name  of  '  Geneva,"  from  Oenitvret  tho 
l^rench  for  juniper.  The  hquor  known  by  this  name  in  England,  or  British  gin,  is  a 
very  different  article  from  that  made  in  HoUaiid.  It  consists  solely  of  grain  spiriti 
flavoured  with  oil  of  turpentine  instead  of  juniper.  Small  quantities  of  other  aromatic 
substances  are  introduced  into  the  spmt  for  the  purpose  of  hiding  or  *  killing '  the  veiy 
unpleasant  taste  and  effects  of  the  unrectified  groin  spirit.  The  recipes  which  are 
giveu  in  different  works  for  the  preparation  of  gin  are  wholly  untrustworthy,  as  they 
yield  a  Uquor  which  bears  but  little  resemblance  to  true  giu.  Indeed,  all  attempts  to 
make  gin  from  the  recipes  usually  foimd  in  books  have  invariably  resulted  in  failure. 
Each  distiller  has  his  own  particulai*  recipe,  and  liis  pmduct  its  own  characteristio 
flavour  and  adherents ;  the  difference  between  the  several  varieties,  and  especially 
between  those  of  Loudon  and  Plymouth,  is  very  marked.  In  making  gin,  great  care 
must  be  taken  not  to  use  an  excess  of  flavouring.  The  following  are  good  recipes  for 
British  gin  :^ 

*•  (1.)    Grahi  spirit  (proof),  80  gallons ;  newly  rectified  oil  of  turpentine,  li  pmt^ 
joijx  we}}  together :  add  14  lbs.  of  common  salt  dissolved  in  40  gallons  of  water ;  stir 
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giill( 


until  tbe  feliits 


Half-a-pinfc  of  either 


[  aud  add  8  fluiil  di-achms  of  creasote  :  difttil  over 
beg-in  to   rise.     Tlie   product   ifi   100   gallons  of  gin,  22  u.p. 
rectified  fusel  oil  ov  of  oil  of  juniper  may  be  added," 

Passing  over  two  other  recipes,  we  come  to  a  final  onc»  in  winch  among  other 
interesting  ingredients  we  find  oil  of  vitriol  and  chilies,  ahim  and  cream  of  tai'tar  bouig 
added  at  the  last  to  fine.  Such  being  the  real  practical  receipts  for  gin-making,  where  is 
the  bold  analyst  who  can  find  any  adulteration  ? 

Perhaps  the  weakest  point  in  the  volume  is  the  article  on  assaj4ng>  but  as  the 
writer  has  been  limited  appai'ently  to  15  pages,  in  which  he  not  only  goes  over  all  tlie 
metals,  but  also  takes  in  coal,  guano,  gimpowder,  limestone,  and  nitre,  it  is  not  to  be 
expected  that  the  matter  can  be  canied  beyond  mere  notes,  coupled  with  details  here 
and  there  of  what  the  author  considers  to  be  good  processes.  Tlie  article  would  have 
been  muc]i  iuci'eascd  in  value  if  mention  had  been  made  of  special  works  to  which  the 
reader  might  have  been  referred  for  fuller  instructions.  Viewed  as  a  mere  summary,  it  is 
well  and  crisply  put  together,  but  it  is  out  of  accordance  with  the  foil  information  given 
on  other  subjects,  and  it  is  almost  a  pity  that  a  mere  sketch,  as  it  were,  of  chemical 
analysis  should  have  been  introduced  at  all,  as  very  few  who  buy  the  book  wHl  require 
infoi-mation  of  this  kiad,  Taken,  however,  as  a  whole,  Sponi  Kncyehptedia  must  be 
held  to  bo  a  tlioroughly  useful  work,  without  which  no  nia3iufacturer*s  library  -will  be 
comi)Iete,  and  which  no  student  of  cliemistry  intending  to  enter  the  manufactuiing  j 
branch  can  afford  to  neglect.  As  a  book  of  reference  for  the  consulting  chemist  it  will  ■ 
also  have  a  useful  place  in  all  questions  relating  to  works,  and  the  more  so  that  copies 
of  all  statutes  (such  as  the  Alkali  Act)  afi'ecting  any  x>articular  process  will  be  found  in 
their  proper  places. 


A  Syttt^matlc  Course  of  Practical  Qualitative  Anaiym, 
By  Thomas  Eltc^t,  F.C.S. 

This  is  another  of  tLese  books  of  limited  scope,  designed  for  students  preparing 
special  examinations.  It  has  no  feature  ot  novelty,  except  that  the  usual  tabular  form 
Las  been  departed  from  in  the  metal  course,  and  a  system  of  printing  followed  which 
the  author  specially  points  to  in  the  preface ;  but,  strangely  enough,  the  very  thing  thus 
abandoned  in  the  metals  is  adopted  for  the  acids  1  The  author  fancies  that  his  is  "  the 
first  attempt  to  place  the  aciils  in  systematic  ordor  and  small  space,*'  but,  before  taking 
up  that  idea,  he  should  have  diligently  searched  the  larger  works,  and  he  would  liave 
found  that  practically  the  same  system  has  already  been  used  in  a  more  extended  form, 
lu  Muter  s  Atinhjdcal  Chrmhtnj,  for  example,  the  acids  arc  reduced  to  an  exact  course, 
ynt  like  the  banen,  by  a  similar  "preparation  of  solution"  and  succession  of  re- agents  to 
those  employed  iu  this  brochure,  but  in  tliat  work  many  organic  acids  are  also  included, 
which  are,  of  course,  absent  here. 


i\jiLTLTERATED  Duuns.^— Dr.  Camcron,  Analyst  for  the  County  of  Limerick,  having 
recently  reported  to  the  Guardians  of  Newcastle  Union  that  five  out  of  seven  drugs 
sent  to  him  were  adulterated,  the  Boai-d  resolved  that  in  future  all  the  drugs  supplied  to 
the  Union  should  be  submitted  to  analysis,  and  if  adulterated  the  vendors  prosecuted. 
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LAW  REPOETS. 

Adulterated  Sweet  Bpihits  of  Nitiie, — At  the  Leeds  Town  HiilJ,  W.  Greenwood,  of  Commere 
Boad,  Kirk«taU,  was  summoned  by  the  Corporntion  for  adUng  adolterated  sweet  Erpiiits  of  nilrc^.  It 
appeared  that  Inspector  Handford  went  to  the  defendant's  ^op  and  asked  for  0  ozs.  of  eweet  BpiritB  of 
nitie^  for  which  he  paid  1b.  6d.|  and  he  told  the  defendant  he  purchased  it  for  the  pui^ose  ol  haying  it 
analysed  by  the  Public  Analyet.  The  Pubhc  Analj'st  (Mr.  Foirley)  Btnted  that  the  medicinal  value  of 
the  liquid  depended  chiefly  on  the  quantity  of  nitrous  ether  it  contained,  and  that  the  aample  submitted 
to  him  contained  scarcely  any  of  that  element.  The  defendant  said  he  bought  the  spirit  of  nitre,  as  it 
waa,  from  two  chemiets  in  the  town.    He  was  iined  20s.  and  oosts. 

Befusino  to  Sell  in  ths  SrazsT. — At  Lambeth  Police  Court,  a  milkvendor,  resident  at  FecUuun, 
was  summoned  for  refusing  to  serve  Inspector  Steven  son,  a  properly  authorised  officer.  The  defence 
waa,  th&t  inasmuch  as  the  defendant  was  hawking  milk  in  the  street,  he  could  not  be  indicted,  tlie  Act 
of  1875  applying  only  to  things  *'  exposed  for  sale  in  a  shop,  premises,  or  stores/'  The  objection  was  held 
be  fatal,  but  a  case  for  a  higher  court  was  granted. 

AnuLTznATiso  Beer  with  Salt,— At  the  Worcester  Police  Comt,  Geo.  Y.  Houghton,  landlord  uf 
the  "  Market  Fountain  inn,'*  was  diarged  witli  having,  on  Juno  18th,  sold  olo  adulterated  with  salti 
Mr.  Blakeway  (of  the  Town  Clerk's  office)  appeared  to  prosecute ;  Mr.  Tree  defended.  Mr,  Higgi^ 
inspector,  said  that  he  asked  the  defendant  for  two  quarta  of  home-brewed  fieah  ale.  The  ale  was  bottled 
and  sealed.  Dr.  Swete  had  oejrtified  that  it  contained  98  grains  of  salt  per  gallon.  On  the  previous  day 
witness  obtained  a  sample  of  water  from  the  defendant's  well.  In  oroga-examination  witness  said  that  he 
had  known  the  defendant  for  many  years,  and  had  known  nothing  against  him  or  the  beer  he  sold . 
Mr,  Tree  said  that  there  was  no  evidence  that  anybody  had  found  fault  with  the  defendant's  beer. 
He  reminded  the  Bench  that  a  grain  of  salt  was  the  4B0lh  part  of  an  ounco ;  and  as  there  were  sixteen 
half-pints  in  a  gallon,  the  quantity  of  salt  which  the  defendant  was  charged  with  having  in  the  beer 
analysed.  98  grains  per  gallon,  was  very  small  in  an  ordinary  glass  of  ale.  [Mr,  Tree  produced  oo 
envelope,  showing  the  quantity  of  salt  which  there  would  be  in  half  a  pint  of  ale,  at  the  rate  of  98 
grains  per  gallon] .  Such  a  small  quantity  of  salt  could  not  be  injurious  to  anybody.  Instructions  were 
issued  by  the  Excise  authorities,  stating  what  articles  were  not  to  be  put  in  bear,  and  not  a  word  was 
said  about  salt.  Salt  in  small  quantities  preserved  beer,  A  certificate  by  Dr.  Swete  was  put  in,  stating 
that  beer  brewed  from  the  water  which  had  been  pumped  from  the  defendant's  well  would  not  contain 
more  than  25  grains  of  Bait,  Dr.  Swete  was  examined,  and  said  that  he  had  analysed  the  water  from 
the  defendant's  well,  and  found  that  it  contained  10^  grains  of  salt  per  gallon.  In  cross-examination, 
Dr.  Swete  said  that  from  70  to  75  grains  per  gallon  had  been  put  into  the  beer.  The  beer  was  not  home- 
brewed fresh  beer.  Any  beer  containing  more  than  70  graiiiB  per  gallon  had  a  salt  taste.  The  natural 
taste  of  beer  was  not  salt.  In  re-examination  Dr.  Swete  said  that  he  did  not  tliink  salt  was  usually  put 
Into  beer.  He  beUevcd  that  the  large  brewers  said  tlmt  they  did  not  put  any  aalt  intoj  ale.  If  he  were  to 
drink  half-a-pint  of  beer  containing  salt  at  the  rate  of  98 grains  per  gallon  he  should  be  thirs'ty  and  should 
wont  another  glasa.  Unfortunately  the  Excise  authorities  allowed  substitutea  for  molt  and  hops. 
The  defendant  was  then  calleil,  and  said  that  he  had  been  eight  years  at  the  "Market  Fountain." 
Since  Mr,  Higga  called,  he  had  brewed  ale  with  other  water  than  that  of  his  weU,  and^liis  cnstomerB  told 
him  the  ale  was  not  so  palatable.  He  had  been  in  the  habit  of  putting  a  farthing's  worth  of  aalt  in  115 
gallons  of  ale.  Tlie  [Jeison  who  instructed  him  in  the  art  of  brewing  told  hfm  to  put  in  this  quanti^ 
of  salt.  He  put  it  in  to  mako  the  beer  keep  and  to  moke  it  palatable.  Mr,  Tree  said  that  in  the  iatnre 
the  defendant  would  not  put  any  salt  into  his  beer.    Defendant  was  fined  10s.  and  SOs.  costs, 

FnosEcuTioN  BY  TEE  METROPOLITAN  Dafbymen's  Socmty.— Thonms  Robc,  of  Dcach  Farm,  Binficld, 
Berks,  was  summoned  by  the  Metropolitan  Dairymen's  Society  for  selling  to  Mr.  Barhani,  of  the  Express 
County  Milk  Company,  a  chum  of  milk  adulterated  to  the  extent  of  15  i>er  cent,  of  added  water, 
Mr.  Ricketts  prosecuted,  and  Mr,  Lickford  ai)i>eaTed  for  the  defendant.  This  case  had  lieen  adjotmied 
Irom  the  28th  of  July,  in  consequence  of  the  defendant  having  raised  sundry  objections  to  the  form  of 
the  certificate,  and  also  questioned  the  accuracy  nf  the  analyaiii.  It  oppcared  tliat  Mr.  Barham 
contracted  \Nith  the  defendant  for  a  supply  of  pure  milk  to  be  delivered  at  Waterloo  Tenninu.^,  but  as  it 
was  found  to  be  adulterated,  complaints  were  made  to  the  defendant,  and  on  tlie  21st  of  June  a  chum 
of  milk  WIV8  watched  from  the  defendant's  farm  to  the  Waterloo  Station,  where  Mr.  Parish,  the  Inspector 
of  the  :\Ietropolitan  Dairymen's  Society,  took  samples,  one  of  which  ho  detained,  one  he  took  to 
Dr.  Muter,  and  the  lliird  was  handed  to  defendant.  Dr.  Muter's  certificate  Bhowod  that  it  wa<? 
sdalt^mted  with  JJpvr  cent,  of  added  water.    The  defendant  disputed  Dr.  Matei'a  certificate,  and  a 
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sauipltj  wras  sent,  at  the  rotiucvst  of  Mr.  Bicltett^,  to  Somcnsct  llovsc,  to  Ik?  iimiljne^l  by  the  Govcrnineiit 
AjiJi\v9t,  and  his  ocrtiiicatc,  dated  a  fortnight  nfterwardis,  set  forlli  tliat  the  milk  waa  adulterated  lo  the 
SEXtent  of  not  tes»  than  10  per  cent.  Dr,  Muter,  whu  wos  in  iiltondimcc,  sixjd  that  the  aniilysia  coincided 
with  hia  owiii  as  the  milk  at  the  time  would  Imve  tiiriicd  amir,  which  caused  it  to  be  much  lower,  iind  an 
aLlowauc€  had  to  be  nmdc  for  ihiri  decompoaitiou  ^vhich  i|Vub  n<»t  always  certain.  The  ac'tuiil  figures 
Wci'c  practically  tlie  jjame  as  hig  own.  He  had  analyeed  the  dpfentltint^s  milk  severttl  time's^  and  fuimd 
it  lo  be  adiiltoratod.  The  defendant  waa  called,  and  he  denied  adding  nny  water  or  ftnythini?  ds©  lo  the 
milk.  He  look  a  sample  tt»  the  Public  Analyst  at  Kending,  and  produced  liis  certilicatc  showing  tliat  it 
was  i)are  milk.  In  crosH-cxaminution  by  Mr.  Ricketta,  he  aaid  he  was  fined  at  this  Court  in  February* 
1878,  for  aending  np  milk  adiUterated  with  water.  After  a  lonfjthy  e:iaminfttion  and  crosB-eotaroination 
of  tlie  inspector  on  suntlry  teclmical  points,  Mr.  Slade  said  that  it  was  his  intention  to  decide  in  favour 
of  the  comphkinuut.  If  the  defendant  wished  to  appeal  on  those  pointa  raised  by  his  solicitor  he  could 
dp  bo;  and  as  the  sample  waa  not  very  heavily  adulterated  he  should  fine  him  £5  and  £2  12a,  6d.  costs. 
'♦BuTTEBiKB." — At  Kensington  Petty  Sessions,  William  Nash,  dnirynmn  andbutterman,  ,4G,  Golborne 
Boad,  Kotting  Hill,  was  summoned  by  the  Kensington  Vestry  for  Belling  adultej.Lted  butter.  Thomiia 
(.tuyland,  the  ins]>ector  imder  the  Food  .\diilter.Uion  Acts,  sent  a  lad  into  defendant's  shop  for  hiilf-a-i>ound 
of  l8.  butter,  which  on  being  analysed,  wn«  found  to  contain  70  per  cent,  cf  forei^Ti  fat.  Defendant 
said  he  bought  it  ari  *'  butterine  "  or  •*  bosh,*'  and  sold  it  at  Is,  a  poimd  without  putting  any  name  to  it 
either  ad  butler  or  anything  else.     Tlie  Bench  fined  him  £2. 

♦♦  BuTTBRtXE.'"— Before  the  Hyde  Magistrates,  John  Millei,  grticcr,  of  Hyde,  was  charged  by 
Superintendent  Cooper  with  having  sold  lo  the  prejudice  of  the  purchaser  one  pound  of  butter,  which 
waa  not  of  the  nature,  quality,  and  substance  of  the  ai'ticle  d^mianded.  The  case  for  the  prosecution  vtia 
that,  on  the  8th  of  July,  two  constablea  saw  in  defendant's  shop  window  a  tiiiantity  of  what  was  apparently 
butter,  bearing  a  label  "  Millers,  butter  importers,  7d."  They  entered  the  shop  and  asked  to  be  supplied 
with  "  a  pound  of  that  butter  marked  7d."  which  was  given  to  them,  Tbey  told  the  Bhopman  that  it 
was  purcliased  for  the  purpose  of  analysis.  On  being  submitted  to  the  County  Analyat,  Mr.  Carter  Bell, ' 
of  Manchester,  it  was  certified  to  bo  adidtei-ated  with  30  per  cent,  of  foreign  fat.  The  case  for  tho 
defence  waa  that  the  arlicle  was  not  »old  a»  butter,  but  as  *'  butterine,"  and  that  the  olllcers  on  entering 
the  shop  jisked  to  be  supplied  not  with  a  pound  of  butter,  but  with  a  pound  of  *•  that  "  (poiuting  to  the 
article  which  waa  ticketed  7d.),  and  that  therefore  the  side  was  perfectly  legal.  The  ease  tomod  upon 
whether  the  article  wa«  sold  a«  butter  or  butterine  ;  the  Bench  took  the  former  view,  and  imposed  a  lino 
*»f  £n  and  costs.    Notice  of  api)eal  was  given. 

BuTTKB  Aso  " BuTTERD?!!. " — At  the  Salford  Police  Court,  before  Mr.  J.  Makinson,  Wm.  l4awlinson> 
grocer,  316,  Regent  Road,  was  suminoucd  for  selling  ** butterine'*  for  butter.  The  Town  Clerk  (.Mr.  C. 
Moorhouse)  prosecuted,  and  Mr,  Edge,  barrister,  appeared  for  tho  defendant.  Mr.  C.  E,  Thompson, 
inspector  under  the  Sale  of  Food  and  Drugs  A-^t,  said  that  on  the  11  th  July  he  wont  to  the  defendant's 
shi'p  and  asked  for  1  lb.  of  butter,  for  which  he  paid  lOd.  He  told  the  dcfendimt  he  had  purehaflcd  tho 
butter  for  the  purpose  of  having  it  analysed.  The  defeudaut  repUeil,  "  Well  1  bought  it  aa  butter,  and  I 
exj>ect  it  is  butter.'*  WitueKB handed  over  to  tho  Public  Analyst  a  sample  of  the  butter.  Mr.  J.  Carter 
Bell,  Public  Analyst,  said  he  had  analysed  the  "butter"  purchased  at  the  defendant's  shop,  and  found  it 
conUuncd  85  per  cent,  of  foreign  fat.  It  wa-i  what  waa  known  as  ''butterine.'*  Cross-eat^imined  by- 
Mr.  Edge,  witness  said  he  should  prefer  butter  to  butterine  us  un  article  of  footh  He  concurred  generally 
in  the  opinion  of  the  Manchester  City  Analyst  (Mr.  Estcouit)  that  the  introduction  of  butterine  waa  a 
boon  to  the  working  classes,  and  that  it  was  preferable  to  a  good  deal  of  the  salt  butter  sold.  Mr.  Edge 
«a)d  the  defendant'^  ^hopmnu  iti  labelling  the  butter  had  made  a  mistake,  and  marked  it  lOd.  instead  of 
Hd.  per  ib.  The  defendant  really  beheved  that  he  was  selling  IriBh  butter  to  the  tn.si>ector,  and  therefore 
he  (Mr.  Edge)  contended  that  defendant  was  not  liable  toa  pt-aalty.  The  section  of  the  Act  under  which 
the  defendant  was  aummonod,  stated  that  a  penalty  might  be  inflicted  where  a  person  sold  to  the 
prejudice  vt  the  imrchascr  something  which  was  not  of  the  nature  and  ipiality  of  the  aitidu  demantled. 
To  bring  the  present  case  within  the  mejuiingof  the  statute  there  miLst  Iw  an  intention  to  defraud  by  the 
dt.fendufit.  There  was  no  eueh  intention,  aw  the  evidence  of  tlie  iu^peetcir  i>roved,  on  the  part  of 
Mr,  KiLwUnbOa,  as  there  wah  a  Lonu  fidt'  btJief  in  hia  mind  thiit  it  wna  butter  whicli  the  iutipector  had 
purclmst»d.  The  Tow  u  Cleik  said  it  was  mnieccaHary  to  pruvc  nny  fraudidcnt  iulontion  ;  the  nueslion  wa* 
whethur  the  d»_'ienttant  sohl  tui  article  of  tlie  nature  and  quality  of  the  article  demanded.  If  the 
defendant  had  l»een  defrauded  l>y  his  merchant  in  having  palmed  upon  Inm  butterine  for  butter,  thin'e' 
wna  a  sftving  clause  in  tho  Act  which  provided  for  that.  The  section  said  that  if  a  person  pmrclina«sd 
goodit,  a4id  got  a  writteu  warranty  »b  to  the  (piaUty  of  the  goods,  the  i)erson  who  sold  the  aiileltB  in  the 
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first  inaUiice  and  gave  the  warranty  was  liable,  if  thej  vrete  fotind  not  to  be  what  ihey  were  reprejiented 
to  b«.  A  person  going  Into  a  shop  was  entitled  to  get  what  he  asked  for,  and  that  was  not  the  case  in  tha 
jirc^imt  inatanoe;  the  inspector  asked  for  butter  and  got  butterine.  Mr.  Mokiuaon  held  that  the  case hoiiJ 
been  clearly  proved,  and  Uiat  there  nocd  not  be  any  fratidulcut  intention  on  the  part  of  the  aelier  to  render 
him  litible  to  a  oanviction.  As  to  the  way  in  which  butterine  ihoold  be  sold  he  thought  it  should  either 
be  plainly  lubcUed.  or  that  Uie  purohaaer  should  be  given  to  understand  that  butterine  and  not  butter 
was  being  sold.  In  thiii  case  he  thought  a  small  penalty  would  meet  the  endfi  of  justice,  and  Uned  the^ 
defendant  2s.  Gd.  and  cotita. 

Ohicobt  akd  Cojtek. — At  the  South  Staffordflhiro  Stipendiaiya  Court,  before  Mr,  W,  F.  F. 
Bonghey  (stipendiary  magistrate).  Mr.  Thomas  Bird,  grocer,  Spon  Lane,  was  summoned  by 
Mr.  J.  G.  Border,  the  inspector  under  the  Sale  of  Food  and  Drugs  Act  for  the  district  of  South 
Staffordshire,  for  selling  adulterated  coffee,  Mr-  Border's  assiatant  proved  to  viuiling  the  defendant's 
shop  and  asking  for  a  quantity  of  pure  coffee.  Having  been  supphed,  the  defendant  was  informed  that 
the  coffee  had  l>een  purchased  for  the  purpose  of  being  analysed,  and  tlmt  a  portion  of  it  would  be 
forwarded  to  the  County  Analyst,  A  certificate  had  been  received  from  Mr.  Jones,  the  County  Analyst, 
staking  that  tiie  coffee  contained  70  per  cent,  of  chicory.  The  Stipendiary  fined  the  defendant  2g.  6d. 
andoovts. 

Alitk  in  Buns. — At  the  Cambridge  Petty  Seaslons  last  month  an  adjourned  case  was  heard,  in 
which  Mr.  T.  F.  Peacock,  baker  and  confectioner,  of  King  Street,  was  charged  with  selling  buns  mixed 
with  alum,  so  as  to  render  the  said  articles  of  food  injurious  to  health.  The  Town  Clerk  prosecntcd  ; 
Mr.  J*  W.  Cooper  appeared  for  the  defendant,  and  also  to  watch  the  case  on  behalf  of  Messrs.  Smith  and 
Sons,  of  Norwich,  the  makerii  of  the  "  Norfolk  Baking  Powder."  Inspector  Phillips  said:  I  went  to  the 
defendant's  shop  and  got  a  packet  of  baking  powder  from  among  a  large  quantity  in  a  box.  I  marked 
it  with  a  cross,  and  gave  it  to  Mr.  Knights  to  be  analysed.  I  then  went  to  Messrs.  GladAK'^'u  ±  Yockney's, 
and  purchased  three  paoketa  of  the  same  powder.  I  put  a  seal  upon  each.  I  gave  one  to  Mr.  Knights, 
one  to  Mr,  Bitton,  who  supplied  me  with  them.  Mr.  J.  W,  Knights,  Public  Analyst,  aiiid:  I  received 
from  Inspector  Phillips  a  sample  of  the  baking  powder,  and  I  analysed  it.  The  following  is  the  result 
of  the  analysis '—There  was  of  ground  rice  430,  of  burnt  alum  16*20,  of  bitartrate  of  potash  and 
bicarbonate  of  soda  4180.  By  Mr.  Adams  :  I  did  not  examine  for  the  same  parts  in  the  buns  that  I 
found  in  the  iwwder.  If  three-quarters  of  a  packet  had  been  used  for  making  4  lbs.  of  bima 
it  would  account  for  the  quantity  of  alum  I  found  in  the  buns.  By  the  Mayor :  If  that  quantity  was 
oaed  it  would  make  the  buns  injurious  to  healtli.  By  Mr.  Cooper  :  If  a  teaspoonful  of  powder  was  put 
to  a  potmd  of  flour,  in  my  opinion  it  would  render  it  injurious  to  healtli.  I  know  Mr.  Sutton,  Publio 
Analyst  for  the  Comity  of  Norfolk.  If  he  states  that  this  powder,  mixed  with  bread  according  to 
difeotioQi  (one  teaspoonful  to  a  pound),  is  not  injurious  to  licalth,  he  is  wrong.  I  know  there  h  potash 
among  the  constituents  of  this  powder  in  sufficient  quantity  for  me  to  diaiingmsh  it.  The  Mayor  said 
the  question  was  whether  the  defendant  committed  the  offence  with  a  guilty  intention.  Mr.  Cooper  said, 
that  was  the  first  question,  and  the  second  was,  Was  the  alum  injurious  to  health?  The  defendant 
might  possibly  have  put  more  powder  in  than  the  directions  allowed.  By  Mr.  Adams ;  Four  teaspoonful* 
of  this  powder  would  weigh  a  little  over  half-an-ounce.  Mr.  Cooper  submitted  that  under  the 
6th  Section  the  defendant  was  not  liable  unless  he  knew  that  tlie  admixture  of  that  powder  would 
produce  the  effect,  and  make  it  injuriuuB  to  health.  The  defendant  did  not  know  that  the  article  he  put 
in  waa  injurious  to  health,  and  he  might  have  put  more  in  than  the  directions  allowed.  He  proposed 
to  bring  before  them  the  Public  Analyst  for  the  County  of  Norfolk,  who  would  show  them  that 
one  pari  of  Mr.  Knights'  analysis  of  that  waa  without  doubt  a  mistake.  Tlie  Town  Clerk  said 
Mr.  Cooper  would  have  an  opportunity  of  going  into  the  question,  for  they  would  sunmion  the  people 
for  selling  the  baking  powder.  Mr.  CooiJer  sAld  he  would  not  go  into  that  case  then.  The  defendant 
was  not  liable  unless  they  could  show  that  he  had  knowledge  tlmt  the  powder  was  injurious  to  health. 
Suppotiing  he  did  it  wilfully,  he  submitted  tliat  he  (defendant)  did  not  know  the  baking  powder  contaiQed 
an  ingredient  that  would  reuder  it  injurious  to  health.  The  Mayor :  You  cannot  get  over  the  broad  fact 
that  there  was  alum  in  the  buns.  Jfr.  Cooper  said  they  did  not  dispute  that.  The  question  was  whether 
the  defendant  know  the  jMjwdcr  was  injurious  to  health ;  if  he  tlid  not  know,  they  would  have  to  acquit  him. 
Mr.  Hurrtll  said  liis  opinion  waa  that  the  defendant  had  done  something  innocently;  btit  ho  wad 
innctceut  of  the  offt^nce.  The  defendant  said  tlie  reason  why  he  u^^ed  more  baking-powder  than  th« 
directions  said  was  because  the  buns  required  more.  Mr.  Ilurrtll  pointed  out  to  Mr.  Cooper  that  at  the 
end  of  Section  5  it  read  "  Could  he  with  reasonable  diligence  have  obtained  that  knowledge.**  H.?  held 
he  (the  defendant)  could.    The  defendant  waa  then  sworu,  und  said :  I  am  a  baker,  living  in 
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Street.  I  Ubve  been  in  tho  habit  of  tisiiig  this  Norfolk  bftkicg  powder  ever  since  I  liavo  been  there. 
IiiM  it  for  buna  and  nothing;  else.  The  fiom- 1  nsed  waa  the  seconds  Hour.  I  put  nothing  bnt  b&kiug 
powder  in  it,  I  purchased  it  of  Mr.  Bitton  from  Gladwyn  and  Yockney's.  The  quaDtity  of  the  different 
ingredients  I  u^cd  to  make  these  bims  was  4|4bs.  of  Hour,  u  little  over  a  quart  of  milk,  1  ^-Ibs.  of  comnts, 
|-ib,  of  sugar,  and  j-lb,  of  butter  and  lard  together.  We  put  the  baking  powder  into  the  flour  when  it 
ifl  dry,  before  the  dougli  is  made.  I  had  uo  means  of  knowing  that  the  baking  powder  was  Injurious  to 
health.  By  Mr.  HurrelJ :  If  I  had  known  it  contained  ahun,  I  should  not  have  used  it.  Witucss 
continued :  There  are  some  papers  whidi  nay  the  powder  is  certified  by  oiialysja  to  bo  perfectly  pure  and 
wholesome,  aBsiating  digestion,  and  that  is  why  I  used  it.  T  used  this  becau<ie  it  requires  more  in  the 
bona  than  in  the  dough  to  get  tliem  light.  By  the  To^ra  Clerk :  I  i-ead  the  dircctiuns— one  teaspoonful 
to  a  pound  of  flour  ;  but  that  di<l  not  make  it  light,  so  I  used  more,  The  Defendant :  I  know  I  am 
perfectly  iunot^-ent.  Mr.  Hurrell :  I  have  no  doubt  of  it.  By  the  Mayor  :  Assuming  I  used  yeast  instead 
of  baking  powder,  I  should  use  more  to  buu^  than  to  bi-ead.  Mr.  Cooper  said  there  were  some  papers 
which  the  defendant  had  with  the  powder,  and  whicli  said  it  was  certified  by  analysis  to  be  perfectly 
pure  and  wholesome,  asHintiug  digestion  :  therefore,  the  defendant  thought  he  need  not  make  moro 
inquiriaa.  He  submitted  tliat  he  cunie  withiug  the  5th  Section,  andtlie  case  would  have  to  be  dismi^i6led 
The  Mayor,  after  consulting  with  the  rest  of  the  Bench,  and  the  magistrates  were  of  opiniun  that  the 
defendant  did  not  use  reasonable  diligence,  and,  considering  all  ibo  tircunistaucea  of  the  ca»t\  they  lined 
him  la.  and  cxpen^eB.  Mr.  Hurrell  said  be  thought  the  defendant's  character  did  not  suffer  in  Uic 
alighieat  possible  degree. 


NOTES  OF  THE  MONTH. 

We  must,  of  coiirse^  express  oiu-  satisfaction  at  the  passmg  of  the  Act  amending  the 
Bde  of  Food  and  Drngs  Act.  It  mightj  no  doubt,  have  been  more  useful,  had  it  fixed  a 
standard  for  dnigs  and  milk,  as  well  aa  spirits ;  but,  such  as  it  is,  we  accept  it  fls 
another  effort  in  the  direction  of  inaproving  the  quality  of  our  food  and  di-ink,  Tlie 
clause  by  which  inspectors  are  now  enabled  to  obtain  samples  from  street  hawkers, 
oostermougers,  and  btall  keepers,  will  be  extremely  useful,  as  it  will  bring  within  tlie 
provisions  of  the  Act  a  chiss  of  people  who  have  hitherto  eluded  tlicm,  although  dealing 
in  the  ftdulteratcd  articles,  for  selling  which  shopkeepers  have  been  convicted  and  fined. 
We  tmst  the  local  authorities  will  accordingly  iustnict  their  officers  as  to  the  existence 
of  thia  new  provision. 

Milk  dealers,  too,  in  their  turUi  are  given  the  power  to  have  the  milk  suj^plied  to 
tbem  examined,  and  wUl  thus  be  deprived  of  the  defence  so  often  raised,  that  they  sold 
the  milk  in  the  same  state  afi  they  received  it  from  the  farmer.  If  tljey  now  suspect 
the  milk  they  are  being  supplied  with  to  have  been  watered  or  tampered  w^th  before 
they  receive  it,  they  can  get  tlie  medical  ofiicer  of  health,  or  inspector  to  take  a  sample 
at  the  time  the  milk  is  delivered,  and,  if  it  has  been  adulterated,  the  local  authorities 
can  prosecute  the  furmer  in  the  same  way  as  they  do  now  ordinary  tradespeople. 


The  hisL  clause  of  the  Act,  which  enacts  that  simimonses  must  be  seiTed  withiu  28 
days  from  the  date  of  purchase  of  perishable  articles,  such  as  butter  and  milk,  desi-rvcs 
pailicnlar  attention  from  aiialybts.  When  local  authorities  meet  periodically,  and 
cases  are  reported  to  them  before  proceedings  ai*e  taken,  tlie  enactment  will  sometimes 
be  inconvenient,  iis  the  samples  may  not  reach  the  analyst  hi  time  for  liim  to  report 
thereon  at  the  next  meeting  of  the  authorities,  and  the  following  meeting  two  or  three 
weeks  afterw*anlB  may  be  after  theexpimtion  of  the  28days.  This  difliculty  must  probably 
be  avoided,  by  insti-uctiona  being  issued  to  the  officers  to  apply  for  summonses,  if 
necessary,  immediately  on  receipt  of  the  aualyeca* 


CHEMICAL  PATENTS. 

The  foUowiiig  specifications  Lave  been  piiblishecl  dui-ing  the  past  montb,  and  cai 
obtained  from  the  Great  Seal  Office,  Cnrsitoi-  Street,  Chancery  Lane,  London. 

1978.  muaae  of  Pat«&t«e,  Title  of  Patent. 

No, 

4544  C.  A.  Fawflitt Obtaining  Amraonin       4d. 

4949  C.  W.  SiemenB         Electric  Lamps ,        . .         . .     6di 

4982  E.  J.  AUdnaon  Calaining  a\T)sura,  Lime,  Ac w' 

5139  W,  B.  Brain Electric  Lighting ' 6^ 

5281  A.  M.  Thompson  and  H,  D.  Earl . .  Electric  Lamps fiS 

6291  F»  V^rsmftn  and  J.  vuu  Quaglio    ♦,  Purifying  Coal  Gaa  ,,        ,.         iH 

6306  T.  A.  Edison Developing  Magnetiam  ant^    Electric  Currents,  and 

,  ^  Apparatus  for  Dlnininating  by  Electricity  . .     6d. 

6307  J.  B.  Freeanan  Carbons  for  Electric  Lighting 2d. 

83  R.  y,  TujBon DifsinfLVtantH        

49  J»  C.  Mewbuni  Mannfaoture  of  PhosphoroUB 

65  A.  M.  Clark Electric  Lamps 

83  W.  Ladd        "  Ditto  

153  J.  Imray        Carboretting Gaa  or  Air *.        '.*        _     __ 

173  8.  A  M.  Bacrlein      . .        . .         . .  Mannfaotorc  of  Sulphate  of  Alumina 4C 

17«  k.  dt^  Meritcna  Obtaining  Light  bv  Electricty 2d. 

179  W.  R,  Lake Enriching  Plawplmtea  of  Lime 6d 

277  B,  Cohn6        Electric  Lighting  ».         ..         4d 

325  E,  L.  Pataire Electrical  Light  Apparatus        


Mr,  Frederick  Hodges,  FJ.C»,  Belfast,  has  been  elected  Public  Analyst  for 
County  of  Aiinagh. 

Dr.    Cameron,   Dublin,   has  been   elected  Public    Analyst    for    the  County 
Monaghan. 

BaiAD  AnuLTinATioK  ij*  Tat  Eic,hte«kth  CiNTCnt.—In  a  number  of  tli©  Newcoitle  Cowant, 
the  year  1769,  wc  read ; — "  In  order  to  prevent  the  iajurinuH  practice  of  bakers  from  adulterating 
bread,  by  noxious  and  unwholesome  nuxtareB,  it  was  enacted  in  the  81  st  year  of  Wr  present  Maji 
tliat  persons  convicted  of  adulterating  their  bread,  or  having  in  their  ponaession  any  mixture 
ingredients  with  an  intention  to  adulterate  the  pnrity  of  meal,  tlour.  or  bread,  RhaUi  forfeit  a  anm 
exceeding  £10,  nor  lesa  than  £2,  and  by  the  same  statute  it  is  directed  that  the  magistrate  before  whom 
any  such  couTJction  Hhall  be  had,  mivy  cause  the  offender's  mime  and  place  of  abode  to  be  published  in 
some  newspapers,  which  ahnll  be  printed  or  iniblislied  in  or  near  the  country,  city,  or  place  where  the 
ofifencc  shall  be  committed.  Lfl«t  Wedacwiay,  Thomas  Smithcrs,  baker,  East  Smithfield,  was  convicted 
before  Jolm  Fieldiiig.  Esi],,  in  a  penalty  of  £5,  for  Imving  in  his  poRScasion  a  iiuantity  of  alum 
tu) dissolved,  and  a  (luantity  of  ahmi  diASolred,  Avith  an  intention  to  mix  and  adulterato  the  purity  of 
meal,  flour,  or  broad.  •■•*!{  this  inquiry  l>e  conducted  with  spirit  upon  the  present  plan  of  discuvezy* 
it  is  to  be  hoped  tliat  it  will  be  the  meansi  of  Having  the  Vive^  of  uumberlefM  |x>or  infants,  whose  parents 
aro  not  in  a  condition  to  make  their  children's  pnp  of  unvthing  elw  bnt  rommon  bread." — Miller, 


We  regret  to  announce  the  death,  at  an  early  age,  of  Mr,  James  Whitla,  Pnblic  Analyst  for 
CouDty  of  Monaglmn,  and  a  Member  of  the  {Society  of  Public  Analysts. 


BOOKS,    &c.,    RECEIVED. 

The  Chemist  and  I'rnjrgist ;  The  Brewers'  Guiirdian  ;  The  BritisVi  Me^lical  Joomal ;  The  Medleid 
The   l'hnnV»aceutical  Journal  ;    Tlie  Sanitary   Record  ;    The   Miller  ;    Journal   of  Applied 
The  Bo«lon  Journal  (*f  ChemiHtry  ;  The  Provision  or  ;  The  American   Dotrrman;    The  Practitf* 
Anicrictm  New  ReniedieH  ;  ProceediugH  of  the  Americiin  Cliemical  Society  ;  Le  Piifcticien  ;  The  Inventoi 
Reconl  ;    New  York   PuVdic  Health  ;    Philadelphia    Printers*  Circular  ;    Notes  on    Lubricant*, 
W.  Mflclvor. 
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SOCIETY    OF    PUBLIC    ANALYSTS. 
The  next  Meeting  of  this  Society  will  be  held  on  Wedncstlay,  the  10th  November, 
at  Burlington  Houso. 

IODIC    ACID    TEST    FOIl    MORPHU. 
By  J.  Carter  Bell,  F.C.S. 
In  this  note  I  wish  to  call  the  attention  of  chemists  to  this  most  unsatisfactory  test.   In 
the  chief  analytical  works  iodic  acid  is  quoted  as  an  important  test  for  moii)hia. 

Professor  Taylor,  in  his  Medical  JurLspnidnicCf  my  m — "A  solution  of  iodic  acid 
should  be  mixed  with  its  volume  of  sulphide  of  carbon,  there  should  be  no  change  of 
colour ;  on  adding  a  small  quantity  of  these  mixed  liquids  to  morphia,  or  its  salts, 
either  soUd  or  in  solution,  the  iodine  is  separated  from  the  iodic  acid  and  dissolved  by 
the  sulphide,  which  sinks  to  the  bottom,  acquiring  a  pink  or  red  colour,  vai7iug  in  its 
intensity  according  to  the  quantity  of  moi-phia  present.  This  reaction  distinguishes 
morphia  from  the  other  alkaloids  which  do  not  decompose  iodic  acid." 

Professor  Taylor  seems  to  lay  stress  upon  this  test,  because  at  the  end  of  his 
chapter  on  morphia,  he  mentions  it  again. 

In  ]yath'  Dictionary  the  test  is  also  mentioned. 

Blyth  in  his  Manual  says : — *•  One  of  the  best  confirmatoiy  tests  is  the  action  of 
iodic  acid."  He  even  goes  farther,  and  gives  a  special  note  upon  this  test,  but  uo 
precautions. 

In  FreHcnins  Qualitative ^  eighth  edition,  the  test  is  mentioned,  but  witli  precautions 
as  to  iis  use,  thus: — **As  other  nitrogenous  bodies  (albumen,  caseine,  fibrine)  likewise 
reduce  iodic  acid,  this  reaction  has  only  a  roLitivc  value ;  hmvever^  if  ammonia  is  added 
after  the  iodic  acid,  the  lluid  becomes  colourless,  if  the  separation  of  iodide  has  been 
caused  by  other  substances,  whilst  the  coloration  becomes  much  more  intense  if  it  is 
owmg  to  the  presence  of  morphia." 

The  foregoing  statements  do  not  accord  with  my  experience :  for  I  find  tliat  other 
substances,  such  as  ipecacuanha,  guaiacum,  will  produce  the  pink  colour ;  and,  also,  that 
ammonia  is  not  able  to  distinguish  between  the  pink  colour  of  morphia  and  tliat 
produced  by  other  substances. 

This  Htatcmcnt  may  bo  easily  verified  by  jJuttiug  into  a  test  tube  2  c.c.  of 
a  solution  of  iodic  acid  (<me  part  of  the  acid  to  15  of  water),  and  2  c.c.  of  bisulphide 
of  carbon ;  to  this  mixture  is  added  a  milligramme  of  hydrochlorate  of  mori)hine,  and, 
on  shaking,  the  beautiful  pink  colour  is  communicated  to  the  bisulphide  of  carbon  ;  on 
adding  5  drops  of  ammonia,  the  colour  disappears.  A  few  drops  of  ipecacuanlia  wine,  in 
the  place  of  the  morphia,  will  produce  the  same  result.  Such  a  doubtful  test  ought  to  be 
banished  from  all  toxicological  works ;  or,  if  mentioned,  should  be  qualified  by  this  state- 
ment— that  if  no  pink  colom*  is  produced,  the  absence  of  motY\v\3\  \si^v^  \i^ -^-t^'e^^sx^^ 
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ON    THE    RELATION    BETWEEN    DR.    KOETTSTORFER'S    PROCESS    OE 

BUTTER   ASSAY,   AND  THE   OLD  PROCESSES. 

By  G.  W.  Wioxer,  F.C.S. 

Uead  Itfi/ore  the  Socicti/  of  ruhlic  Anahjats,  at  ShefficM,  on  !>2n(l  August,  1879. 

Dr.  Koettstorfer's  process  appeared  to  me  likely  to  prove  very  valuable  in  the  ordinary 
analyses  of  butter,  l)y  at  least  disposing  without  further  labour  of  most  of  the  genuine 
samples;  but  it  was  obviously  impossible  to  adopt  a  new  process  as  a  basis  of  an 
adverse  report,  until  it  had  bc^cn  thoroughly  tested.  It  appeared  to  me,  that  the  most 
practical  mode  of  testing  it  was  to  submit  to  this  process  (in  addition  to  the  tests  which 
would  othenvisc  have  been  made)  every  sample  of  butter  or  otlier  fiit  which  was 
received,  I  therefore  adopted  it  as  an  auxiliary  process,  and  have  examined  nearly 
100  samples  by  it. 

As  a  general  opinion,  I  may  state  that  I  am  well  pleased  with  the  process  for  the 
purpose  above  mentioned.     It  is  not,  however,  free  from  its  weak  points. 

Carbonic  acid  acts  very  much  on  the  colour  of  phenol-phthalehi,  and,  in  order  to 
ensure  fair  accuracy,  it  is  essential  that  tlie  fat  should  be  saponified  with  the  alcoholic 
potash  solution  in  a  flask,  which  certauily  ought  to  be  corked  with  a  cork  having  a 
notch  in  the  side.  While  the  alcohol  itself  is  boiling  pretty  freely  there  is,  of  com-se,  no 
risk  of  carbonation,  but,  as  soon  as  the  water  is  added  to  dilute  the  soap  for  titration, 
the  risk  increases  greatly. 

My  experience  also  indicates  the  necessity  for  the  use  of  a  very  large  excess  of 
potash  solution,  an  excess  very  much  larger  than  would  be  ordinarily  employed  when 
the  fatty  acids  were  to  be  weighed.  It  appears  desh*able  to  use  at  least  twice  as  much 
potash  as  would  be  actually  required  to  combine  with  the  i^oap  present. 

Again,  in  reference  to  the  potash  solution  itself.  I  find  that  a  very  small  amount 
of  colour  seriously  masks  the  end  of  the  titration,  and  it  becomes  essential  to  use  pure 
potash,  and  to  keep  the  solution  in  hard  glass  bottles,  so  as  to  prevent  tlie  additional 
colour  which  is  often  imparted  by  the  decomposition  of  the  glass  of  common 
Winchesters. 

Taking  all  these  precautions,  however,  I  find  the  process  a  useful  one.  But  I  must 
call  special  attention  to  the  following  exceptions : — It  is  comparatively  useless  when 
applied  to  old  samples  of  butter,  which  have  been  alternately  heated,  and  cooled ;  and, 
even  in  the  cases  of  lard  and  butterine,  repeated  lieating  exorcises  a  mon^  uncertain 
effect  than  it  does  on  the  fatty  acid  determinjition  :  but,  althougli  useful,  it  cnn  nevtjr 
come  into  general  use  as  a  substitute  for  the  dourminatiDns  of  fatty  acidii  and  >olublo 
acids,  because  any  alkalies  added  U)  t]w  fat,  whi«ther  fraudulently,  or  for  ;uipposo.l 
pveseiTative  purposes,  entirely  upset  tln^  estimation.  TiierelVn-e,  while  it  may  bo-  anl 
in  my  oi)inion  is,  when  prop;.>rly  ciirried  out — a  safe  process  on  which  tojiass  a  butter  as 
genuine,  it  is  quite  unrt?liable  as  a  proof  that  the  butt-cr  is  adulterated.  The  admixture 
of  three  por  ctnt.  of  carbonate  of  sod:i.  vdtli  the  snlt  added  to  tho  butter,  will,  by  tliis 
process,  change  the  results  so  much,  that  a  genuine  butter  would  bo  condemned  ;  and 
such  a  percentage  of  admixture  is  one  that  has  been  used,  while  smaller  percentages 
ore  common. 
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By  the  ftitty  aciiLi'  procuss,  such  im  lulmixturc  v/ould  have  scarcely  any  neubible 
effect,  but  it  woukl  exercibe  a  vci-y  imporkiut  otfect  on  the  actual  density  of  the  fat, 
ami,  iudoecl,  hi  certain  cases,  might  render  the  determination  of  actual  density  quito 
fallacious.  Unfortunately  merely  testing  the  water  iiresent  in  the  sample  of  butter 
for  alkaluiity  is  not  sutlicient  to  prove  whether  alkaline  carbonates  have  been  added, 
and  no  test  seems  readily  available.  I  have,  therefore,  come  to  the  conclusion  that  it  is 
unsafe  and  unjust  to  condemn  any  sample  of  butter  as  adulterated  on  either  the 
titration  or  specilic  gravity  processes.  If  the  sample  passes  these  tests  well  it  may  bo 
relied  on  as  genuine,  but  it  may  fail  to  answer  both  test-;,  and  yet  have  no  foreign  fat 
mixed  witli  it.  In  such  a  case,  a  full  determuiation  of  both  soluble  and  insoluble  fatty 
acids,  is  tlie  only  safe  course  to  adopt. 

Of  course,  therefore,  I  view  the  relation  between  the  actual  density,  fatty  acids 
and  titration  results  as  a  matter  of  no  great  importance  in  adulterated  samples,  but  iu 
genuine  samples  it  is  othenvise. 

Dr.  Tvoettstorfur  found  that  the  amount  of  KHO  requu-ed  by  genuine  butters 
ranged  from  23-21  to  22*15  per  cent.  It  is,  of  course,  with  tlie  lowest  limits  only  that 
we  have  to  concern  onrstflve.T,  and  my  o])unon  is,  that  this  limit  is  not  low  enough  oven 
in  the  case  of  fresh  samples,  and  that  it  is  very  seriously  deftcient  in  the  case  of  sami)leB 
which  have  been  kept  and  subjected  to  even  moderate  variations  of  temperature. 

I  have  h:id  several  samples  of  butter  apparently  recently  made,  and,  cei-tainly,  m 
good  condition,  which  have  required  as  little  as  21-81,  21-8G,  21*50  per  cent,  of  KHO 
to  saponify  thorn,  and  which  have  yet  given  less  than  89  per  cent,  of  fatty  acids  by  the 
flask  washing  process,  and  which,  independently  of  the  other  conditions,  I  cei*tainly 
would  not  condemn  as  adulterated.  In  my  opinion,  therefore,  tlie  titration  process  can 
only  be  relied  on  when  it  shows  figiu-es  higher  than  Koettstorfer  has  jiut  as  the  limits. 

As,  however,  three  samples  out  of  every  four  received  are  probably  genuine,  tho 
process  may  be  advantageously  used  for  passuig  these  pure  samples,  provided  proper 
care  is  taken  to  carry  the  analysis  fui-ther  if  these  results  arc  adverse,  and  it  is  for  this 
purpose  only  that  the  process  can  come  into  general  use. 

I  think  that  any  sample  of  butter  fiit,  which  requires  more  than  22*60  per  cent. 
KHO  for  saponification,  as  determined  by  the  titration  process,  may  safely  be  passed 
as  genuine ;  but  that  any  lower  result  should  be  checked  by  a  full  analysis. 


ON  THE  RATIO  OF  EXPANSION  BY  HEAT  OF  BUTTER  FAT,  LARD 
FAT,  AND  BUTTER  SUBSTITUTES. 
By  G.  W.  WiuNKK,  F.C.S. 
1  HAVE  made  some  accurate  determinations  of  the  ratio  of  expansion  of  fats,  especially 
butter  fat  and  the  fats  used  for  adulterathig  butter.  Theso  determmations  will  bo  of 
service,  since,  by  their  use,  the  specific  gravity  of  melted  fats  may  bo  taken  at 
temperatures  varying  within  reasonable  hmits  from  the  100°  F.  usually  adopted,  and 
the  results  so  obtained  may  be  directly  compared  with  the  specific  gravity  at  lOO**. 
They  will,  also,  have  the  advantage  of  rendering  the  use  of  the  specific  gravity  bubbles, 
which  I  proposed  some  years  ago''=  for  this  purpose,  more  convenient. 

*  fk'c  Anaia-it.  vol.  i,,  p.  115, 
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I  kivc  tested  the  ratio  of  expansiou  of  butter  fat  for  every  5**  between  100®  Fahr.  aud 
212^.     The  determinations  liave  been  made  independently  by  three  different  processes. 

1st.  By  direct  ^veighing  of  the  melted  fat  in  a  specific  gravity  bottle,  with 
thermometer  stopper.  At  the  liigher  tempcratm-es  this  method  is  certainly  open  to 
greater  errors  than  are  desirable,  on  accoinit  of  the  low  conductivity  of  the  melted  fat  for 
heat,  which  renders  it  a  long  task  to  secm-e  an  absolute  temperature  throughout  the  bottle. 

2nd.  By  means  of  thermometer  tubes  with  largo  bulbs.  This  lu'occss  would, 
probably,  give  the  most  accm-ate  results,  if  it  were  not  for  the  tendency  of  the  different 
fata  to  crystallize,  and,  apparently,  to  some  extent  to  separate  when  enclosed  in  the 
bulb,  without  the  i>ossibihty  of  agitating  them. 

8rd.  By  means  of  specific  gravity  bubbles  of  various  weights.  This  latter  process 
gives  results  shghtly  inferior  in  accuracy  to  the  other  processes,  when  they  are  carried 
out  in  the  most  careful  way  ;  but  it  is  yd  so  simple  and  certain  in  its  results,  that  it  is 
impossible,  with  ordinary  care,  to  incur  any  error  which  is  of  importance,  when  the 
process  is  used  for  analytical  purposes. 

I  have  not  corrected  the  figures  for  the  cubical  expansion  of  glass,  because  the 
results  are  primarily  intended  for  the  use  of  analysts  who  will  weigh  the  fats,  or 
measure  them  m  glass  vessels,  as  I  have  done. 

Int.  Ej'pausiun  uf  Pure  IJiUter  Fat, ~-100  volumes  of  pure  butter  fat,  at  lOO*^  F 
exi)and  to  1047*2  volumes,  at  212®  F.     This  result  is  the  average  of  seven  closely 
agreeing  determinations,  on  four  different  samples  of  butter.     This  gives  an  average 
expansion  of  '0434  per  degree  F.,  or  -0780  per  degree  Centigi'ade. 

The  ratio  of  expansion  is  not  absolutely  uniform  throughout,  but  differs  between 
150°  and  190®  F.  From  100®  F.  to  150°  F.  it  is  s:nsibly  in  accordance  with  the 
average ;  from  150®  F.  to  100®  F.  it  mcreascs  slightly ;  and  from  190®  F.  to  210®  F.  it 
appeal's  to  expand  at  its  fonncr  rate  of  -0434®.  Tliis  change  in  the  ratio  of  expansion 
is  more  clearly  shown  by  the  lithographed  diagram  v>"hich  accompanies  this  paper. 

At  first  I  was  inclined  to  attribute  this  change  to  a  partial  decomposition  of  somo 
of  the  constituents  of  the  fat,  but,  on  examining  a  sample  of  lard  m  the  same  way,  I 
found  that  an  almost  identical  change  took  place,  and  at  nearly  the  same  temperatures. 
Since  lard  has  already  been  moltLil  at  much  higher  temperatures,  and  is  practically  fi-ec 
from  the  soluble  and  volatile  fatty  acids,  this  explanation  seems  doubtful. 

An  artificial  butter — **  butterine,"  also  showed  a  similar  abnormal  rate  of  expansion, 
but  I  cannot  speak  so  exactly  as  to  the  temperatm-es  at  which  the  ratio  changed. 

2mh  Ej'pansion  of  Lard  and  Butterine. — The  average  expansion  of  lard  and 
butterine  (animal)  arc  almost  identical.  The  average  ratio  for  lard,  as  deduced  from 
the  experiments,  is  '0420  per  degi-ee  F.  The  difference  from  the  butter  ratio  is  so 
small  that  it  is  of  no  importance  for  analytical  puqioses,  except  for  Ande  ranges  of 
temperature. 

It  will  be  more  convenient  for  the  use  of  these  figm*es  in  the  detection  of 
adulteration,  to  reduce  these  results  to  the  ordhiary  figm-es  of  actual  density,  as 
compared  with  water  at  100®.  Actual  density,  strictly  speaking,  is  weight,  as  compared 
with  the  weight  of  the  same  bidk  of  water  at  the  same  temperatiure,  and  it  was  in  tliis 
sense  tljat  Muter  fiist  used  the  term  in  butter  analysis,  but  it  is  not  couvcuicut  to 
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follow  tliid  rule  at  tempoi'aturcs  aboAO  100*^,  because  whereas  water  expands  more 
rapidly  with  increase  of  temperature,  fats  do  not  tlo  so.  I  therefore  compare  all  the 
figures  obtained  with  water  at  100^  ns  the  standard. 

Assnndng  the  limit  of  911  as  the  lowest  average  actual  density  of  a  genuine  butter 
at  100^  F.J  we  obtain  the  following  rule  : 

If  the  temperature  exceed  100°  F.,  add  to  the  actual  density  foimd  by  weigl 
*877  per  1^'  F.  of  excess  temperatm'e  over  the  100^. 

It  is  obvious  that  the  coiTectiou  to  he  applied  to  fats,  of  eH|,ditIy  lower  specific 
gravity,  will  scarcely  differ  from  this.  In  practice  it  will  generally  be  tomid  that  moi'Q 
accurate  results  can  be  obtained,  by  allowing  for  tlie  error  of  temperatui'e  by  tliis 
calculation,  than  by  endeavourhig  to  secure  an  absolute  temperature  of  100''  F. 

The  diagram  of  the  expansion  of  the  fat  will,  however,  be  of  assistauce  in  enabling 
the  specific  gravity  bubbles  to  be  uaed  for  the  purpose  of  takhig  the  actual  densities  of 
fata,  Tlieae  bubbles  expand  under  the  iiilluonce  of  heat,  very  nearly  in  tlie  same  ratio 
as  the  ordinary  specific  gravity  bottles ;  in  oLber  words,  notwithstanding  the  different 
conditioDij  under  which  specific  gravity  bottles  and  bubbles  are  made,  the  cubical 
expansion  corresponds  very  cloeely,  and,  couaequently,  in  this  respect  no  sensible  error 
is  iuciUTcd  by  the  ubc  of  the  bubbles,  since  the  results  obtained  arc  practically  identical 
witli  those  which  would  be  ob tamed  by  weighing  in  glass  bottles.  An  accurate 
determination  of  the  specific  gi^avity  of  a  bubble,  at  a  temperature  of  CO*^,  will  be  all 
that  is  necessary ;  or,  if  preferred,  the  actual  specific  gravity  of  the  bubble  may  bu 
found  by  testing  it  on  melted  fat,  the  actual  density  of  which  has  been  accurately 
dctennined  at  100*^,  and  calculating  the  result  obtained  fi'om  the  expansion  of  the  fat. 

1  need  hardly  point  out  that  it  is  useless  to  rely  on  any  approach  to  accuracy  in 
the  bubbles  as  sold.  I  believe  this  inaccuracy  is  mainly  due  to  the  bubbles  being  marked 
before  the  glass  has  assumed  its  permanent  form. 

If  the  sample  of  fat  to  be  tested  is  gently  and  slowly  heated,  until  the  bubble  of 
known  specific  gravity  begins  to  fall,  and  the  temperatm'e  of  the  fat  noted,  a  glance  a^ 
the  diagram  will  show  at  once  the  actual  density  of  the  fat  at  100°  F.  Eveiy  de^ 
F.  difference  of  temperature  corresponds  to  *377  of  actual  density,  and,  as  it  is  perfectly" 
easy  to  determine  the  sinking  point  to  '5  F.,  the  actual  density  can  in  this  way  be 
ascertained  to  within  '20,  which  is  as  near  an  approach  to  accuracy  as  is  requisite 
in  most  cases,  or  even  practicable,  from  a  single  experimental  weighing.  Should  the 
specific  gravity  determinations  not  coincide  with  those  of  a  geniune  fat,  a  further 
analysis  is  in  any  case  essential. 


BRITISH    PHARMACEITICAI.    CONFEItENCK. 

The  joiloiciuif   arc  ahlracts  of  some  of  the   Paptn  read  at  the  Mretin^f  at  Shej/ieUl  if 

Auffust  la»ti — 

NOTES  ON  PETROLEUM  SPIRIT  OR  -BENZOLINE." 

By  Alfred  II,  Allen,  F.C.S* 

Althoitom  it  is  well  knowji  to  lU'ofussioual  chemists  that  petroleum  spirit  is  compoHct 

of  bydrocaibons  quite  thstinct  from  those  constituting  c^abt^r  naphtha,  among  tbe 

general  public,  and  to  a  certain  extent  among  people  poswiftfevd  vst  v^ii\sw«i  >6sw^'«Ast^'^  ^ 
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clicmibtiy,  great  coufusiou  Las  arisen  na  to  the  nature  of  tlio  liiiuiils  known  in  commerce 
as  *' benzine,"  "benzene,"  "benzol,"  anil  "benzoline."  Of  tlitse,  tlie  hydrocarbon 
InKvl  or  bonvucj  Ct,H(,,  is  tlio  chief  and  charactcrijstic  constituent  of  coal-tar  naphtha, 
^Yhile  it  is  ju'esent  in  very  insignificant  amount  in  petroleum  spirit  or  mineral  naphtha. 
The  terms  kmune  and  bcn^oU'iie  Inivo  no  scientiiic  api)Hcation,  and  are  merely  commercial 
names  for  petroleum  spirit.  It  is  owing,  in  a  groat  measure,  to  tlie  similarity  of  thesa 
names  to  those  of  iiiv  cliicf  constituent  of  coal-iar  nnphtha  that  coufu^iion  has  occmrod, 
but  it  has  been  mado  far  worse  by  the  acciJ-jutal  or  intentional  substitution  of  one 
liquid  for  the  other,  until  it  is  ditlicult  to  obtain  the  coal-t*u*  product  retail,  even  whon 
it  is  asked  for  by  its  proper  name.  This  would  bo  uf  but  little  cojiscquonce  if  the  two 
litiuids  were  of  exiictly  similar  nature,  but  in  certain  casts  thoy  present  dccidt'd 
differences  of  behaviom-,  although  in  general  diaracters  there  are  very  close 
resemblances. 

The  following  tabular  statement  of  the  characteristic  ditierL-nces  between  petroleum 
Kpirit  and  coal-tar  naphtha  has  been  compiled  from  various  sources  and  includes  a  few 
original  tests.  All  the  characters  given  have  been  carefully  veriiied  by  actual  exiJoriment 
on  representative  samples  of  commercial  petroleum  spirit  and  coal-tar  benzol. 

Petroleum  Spirit, '^  WnzoUiur,"  or  Coal-T>tr    Sajyhtha.    or 

''b'nzinc."  *'bu:ol." 

1.  Cuiisisls  uf  hrftiinc,  C.U^   ,  ami  itss  lioii:o-  1.  Coutsisls  of  benzene,  C„n^,,  ami  its  boiito- 

log;1C^i.  lo^jues. 

*2.  Hoptuno  contains  si-o  itw  cciil.  mT  carbon.  *J.  l>cnzpno  contains  92'3  \k'1-  cent,  of  carbon. 

3.  Uurus  with  a  sonjcwhat  smok.v  ll.irac.  H.  Durns  with  a  Tcry  smokv  flame. 

4.  Connnences  to  !>oil  at  51^  to  CO''  C.  i.  Comnu-nci-s  to  boil  at  about  80*  C. 

5.  Siwciiic  jjravity  about  00  to  'T'i.  5.  Sj^ccitic  j-'iavity  about  'HS. 
0.  SmcllHof  pt'troicum.  !>.  SinelN  of  coal-tar. 

7.  Dissolvts  ioiliijo,   for.:iin,','  a  ^^oll:ti■>^^  of  a  7.  Dissolves  ioJiiic,  forming  a  lifiui'l  having 
rasi«berry  rwl  colour.                                                         ibo  (colour  of   a  solution  of  potassium  pcrman- 

ganato. 

8.  Does  not   Konsibly  clisr:olve  pitch,   and  is  8.  Ivoa.lily  ilis-solvos   jiiich,  forming   a   deep 
H?ai"cely    coloured    by    11,    c•^en    on    i)rolongod            brown  ^.^lulio;l. 

Guiitact. 

y.  Wh'.m  shikon  in  the  cold  with  one-lliird  of  {».  Mi^^.'iblo  with  absolute  carbolic  ai'id  in  all 

itj  volume  of  fu.»icd  crystals  of  absolute  carbolii*  irojiortions. 
acid,  the  latter  lemains  undissolved. 

10.  llcquircs  two  volumes  of  absolute  alcohol,  10.  Misclble  with  absolute  aloolnd  in  all  pro- 

or  four  or  live  volumes  of  methylated  spirit  of  portions.    Forms  a  homogeneous  lifjuid  with  an 

•828  Biwcifie  gravity  for  compleie  solution  at  the  epr.il    measure  of    methylated    Bpirit    of    '828 

ordinary  temperature.  specitic  gravity. 

Although  the  foregoing;  tests  are  abundantly  sufiicient  for  the  distinction  of 
peti'oleum  spirit  and  benzol,  when  api)Ued  to  mixtures  of  the  tv.o  products  thoy  are  of 
but  little  value  even  as  qualitative  indications,  and  in  that  case  tlie  density  is  the  only 
one  of  the  above  characters  which  is  capable  of  givhig  even  an  approximation  to  the 
quantities  in  which  the  constituent  liquids  are  mixed. 

The  a'nion  of  nitric  acid  on  coal-tar  naphtha  is  well  known  to  result  in  the  formation 
of  nitrobenzene  and  its  homolognjs,  and  has  been  ompl^y.^l  by  Schorlemmer  for 
detecting  traces  of  biiizene,  i\.\.-.,  in  pL-troleum.  On  the  other  hand,  the  action  of  nitiic 
acid  on  the  liydrocarbons  of  the  parafiin  series,  which  constitute  practically  the  wliole 
of  pctrolcimi  .spirit,  is  almost  hU  ui  the  cold,  even  if  fuming  acid  be  used,  and  is  very 
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liiuitetl  iu  eittout  if  hat  acid  bo  omxiloyeil,  pruviilcd  thfit  the  very  btroiigeskt  bu  avoidet 
I  foiiud  by  oxpcriiiieiit  tliat  tbe  action  of  nitric  acid  on  petroleum  Bpirit  was,  und 
certain  conditions,  even  more  liniitvod  than  I  had  supposed,  and  eventiiuUy  I  found  tha 
by  employing  the  acid  m  a  partjculnr  mnnnpr,  it  wwa  not  only  possible  but  easy  to  oflFt^c 
A  tolerably  peifect  quantitative  separation  of  coal-tai'  naplitha  and  petroleum  spirit. 

The  following  "was  tbe  mode  of  treatment  eventually  employed,  and,  by  adbcrin 
tt)  it,  it  is  poRsiblo  to  detect  and  approximately  estimate  tlio  proportion  of  petroleu 
spirit  ejti.sting  in  a  mixture  of  it  with  benzol,  in  ten  or  fifteen  minutes: 

A  known  measure  of  the  sample  (from  1  to  G  ex.)  was  treated  witli  four  timrs  i 
measiu:e  of  yellow  nitric  acid  of  1*45  bpecilic  gravity.     The  mixturo  was  made  in  a 
llask,  to  which  a  condensing  aiTangement  was  attached*     Slight  heat  waa  upplieiV 
externally  by  menus  of  n  tlamc  i£  tbe  spontaneous  action  was  not  Bufliciently  vigorous 
After  about  five  minutcB  the  contents  of  the  flask  were  cooled,  and  then  poured  into 
naiTow  f^raduated  tube.     Any  oily  layer  was  measured  and  removed  with  a  pipeito,  an 
the  remainhif^'  liquid  poured  into  a  liu'gc  excess  of  water, 

Wlien  ordinary  petroleum  spirit  is  thus  treated  the  niti*ic  acid  becomes  eoloure 
more  or  less  brown.  Very  little  heat  is  evolved,  but  on  applying  moderate  heat 
extemaUy  the  production  of  red  fumes  proves  the  nceiu'rcnec  of  a  certahi  amount  of 
action.  The  effect,  however,  is  not  so  violent  as  I  had  auticipatod  fi*om  a  perusal  of; 
Schorlemmer's  description  of  the  reaction,  and,  if  the  experiment  be  carefully  made  J 
the  petroleum  spirit  employed  farms  a  layer  on  the  nitric  acid,  and  on  transferring  tho 
litpiid  to  a  graduated  tube  is  found  to  occupy  the  original  vulunio  of  tho  sample  Uiscd. 
This  is  true  whether  petroleum  npirit  ;ilone  be  opcmtcd  ini  or  whetlicv  it  b(*  prcvionslyl 
mixed  with  various  proportions  nf  coal-tar  naphtha,  If  the  proportion  of  tlie  hitter  bi 
largo,  the  riuantity  of  nitrobenzene  form 'I  is  l«rger  tlmu  can  be  retained  in  permanent 
solution  in  the  nitric  acid.  This  fact  causes  no  inconvenience,  for  the  nitrobenzeno 
foiiBs  a  separate  layer  below  tli*'  potroli^inii  spirit,  and  in  presence  of  nitric  acid  is  noi 
miscible  with  it.  Nitivdii-nzoue  nnd  petroKuia  spirit  mv  perfectly  uiiseible  uloue,  but 
on  shaking  the  mixture  wi til  strong  nitric  lU'id  the  uiiroben/eue  is  diss<ilvod  out.  It^ 
will  he  seen,  therefore,  that  the  reaction  with  nitric  acid  may  be  conveniently  employe<lH 
for  the  determination  of  petroleum  spirit  iu  admixture  with  benzene.  Very  fair 
approximate  results  nre  obtainable*  If  the  layer  of  petroleum  .spirit  bo  removed  with 
a  pipette  and  shaken  witli  water  to  remove  dissoh  ed  nitrous  f«mes,  it  is  obtained  in  a 
suitable  condition  for  furtlier  cxainiuation. 

If,  after  remo^'ing  the  layer  of  unacted-on  potrukum  spirit,  the  nitric  acid  solution 
bo  poured  into  water,  a  very  sensible  turbidity  is  usually  produced,  even  with  pctrolenni 
npirit  free  from  coal  tar  products,  and  on  filtering  ofT  the  precipitate^,  or  allowing  it  to 
settle,  and  decanting  tlie  litpiid,  distinct  evidence  of  the  formation  of  nitrobenzene  i 
obtainable  by  tbo  aniline  test,     Wlicn  th«?  more  volnfile  portion  of  petroleum  spirit  i 
lhu8  trented,  tlie  nitric  acid  ift  scarcely  coloured  ni  all,  and  hardly  a  trace  of  milkincs: 
in  produced  when  tlie  acid  is  pouivd  into  wiUrr.     Tho  bro\m  colour  and  turbidity  a 
dilution  inereflse  willi  tli^  lM:)ning  point  of  tli*'  Knni]»b'  of  nnphtbn,  and  are  strongest  wlih 
kcroftine  oil:  but  in  all  eases  in  which  petroleum  products  nre  Ireutfd  witli  nitric  acidj 
th<*qnantily  of  prfcipitnte  oil  flibition  is  very  msiormlicant*     Mt\\<i\v?Ji\ VAVxi^^j«fevn«*e* 
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recognizable  among  the  products  of  the  action  of  uitnc  acid  on  petroleum  spirit,  n&  was 
shown  long  since  by  Schorlemmer,  I  do  not  think  the  turbidity  i)i*oduced  on  dilution  is 
due  solely  to  its  formation.  It  is  probably  ratlier  duo  to  the  production  of  various 
nitro-substitution  products,  as  it  is  well  known  tliat  the  higher  numbers  of  the  pai-affin 
series  ai'e  far  more  readily  acted  on  by  nitric  acid  than  their  lower  homologues. 

I  have  attempted  to  determine  the  proportion  of  benzene  in  a  mixture  with 
peti-oleum  spMt,  by  measuring  the  nitrobenzene  lU'oducod,  but  the  results  have  not 
been  satisfactory,  partly  in  consoquonco  of  the  solubility  of  nitrobenzene  in  water  and 
acid  liquid!^;,  lly  cmployinj;  250  c.c.  of  water  for  dilution,  nllowing  the  nitrobenzene  to 
settle  completely,  decanting  the  greater  part  of  the  water,  and  pouring  the  *'  bottoms" 
into  a  graduated  tube,  the  nitrobenzene  may  be  readily  measured.  If  an  allowance  of 
1'5  c.c.  be  made  for  solubihty  in  the  one-quarter  litre  of  acid  liquid,  the  measure  of 
benzene  present  in  the  sample  taken  may  bo  roughly  ascortuiued  by  multiplying  the 
number  of  c.c.  of  niti-obenzene  obtained  by  the  factor  0-85.  Thus  if  V  be  the  volume 
in  c.c.  of  nitrobenzene,  then  the  benzene  in  the  amoimt  of  sample  taken  was 
(V+l*6)x'85.  The  method  is  not  capable  of  giving  actual  results,  but  may  be  useful 
in  some  cases  as  a  check  on  the  determination  of  potroloum  spirit  by  msasuromont  of 
tlie  layer  insoluble  in  nitric  acid. 

With  a  view  of  leaniing  something  respecting  the  proportion  of  heptane  present 
in  ordinaiy  petroleum  spirit,  I  made  a  mixture  in  equal  moasures  of  fom*  samples  of 
commercial  *'  benzoline,"  such  as  is  usihI  for  sponge  lamps.  This  mixed  specimen  had 
a  density  of  -7001  at  15-5^'  C,  and  commenced  to  boil  at  about  54^'  ('.  It  was  distilled 
in  the  maimer  first  described  by  AVarren,  in  a  Hask  furnished  with  an  invei-ted 
condenser,  filled  with  water,  maintained  at  a  temperature  of  70^0.,  a  second  condenser 
being  kept  well  cooled  by  a  cmi-ent  of  cold  water.  The  distillation  ceased  when  the 
tempcratm'e  in  the  flask  was  Hi^^  c,^  that  is,  14*^'  C.  above  that  of  the  first  condenser. 
The  water  in  tlie  first  condenser  was  then  raised  to  the  boiling  pomt,  and  the  distillation 
continued  till  scai'cely  any  more  came  over,  by  which  time  the  contents  of  the  flask 
were  at  114^  C.  The  result  of  ihc  distillation  was  as  follows— for  100  measures  of 
petroleum  spirit  taken : — 

r^^i^^-si     ComleliRttl     CuuiliUittd 
yr  7U«  uiid         ItWO. 

Percentage  by  measnro It*  »ii  2ft 

I>ciiRit.y  at  15.5**  C'.,  comparcil  vdth  wftter  nt  sumo  lemperaturo  . .       -riCT  •lO'i  -712 

The  loss  was  about  2  per  cent,  of  tlie  original  measure.  Another  siiecimon  of 
pcti-olcum  spirit  gave  22 J  measures  of  distillate  with  the  receiver  at  70®  C  42  per 
cent,  between  70®  and  100®  C,  and  32  yov  cent,  of  residue  ;  the  loss  boing  Hi-  ])('r  cent. 
The  densities  of  the  three  products  were  almost  identical  with  those  previously  obtained. 

The  obseiTcd  specific  gravities  of  the  first  and  second  distillates  coiTcspond 
approximately  witli  the  recorded  densities  of  hexane  and  heptane,  and  from  this  and 
the  known  boiling  points  of  these  liquids  it  is  evident  that  the  portion  of  peti'oleum 
spirit  not  condensed  at  70®  C.  will  consist  chiefly  of  hexane  and  lower  homologues, 
Trhile  the  pai-t  condensed  at  70®  C,  but  distilling  at  100®  C,  will  be  chiefly  heptane 
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luid  isoliq)tiuie.  As,  iu  tLc  (>Kporimoutii  described,  this  fractiou  measured  from  42  to 
56  per  cent,  of  the  outiro  spiiit,  it  is  evident  that  the  proportion  of  heptane  present 
equals  if  it  does  not  oxeoed  that  of  all  the  other  constituents."'' 


NOTE  ON  THE  SPECIFIC  GRAVITY  OF  LIQUIDS. 

By  L.  Siebold,  F.C.S. 

While  the  great  usufuluess  of  the  hydi'ometcr  for  the  rapid  deteruiination  of  tho 
specific  gravity  of  all  Idiids  of  clear  liquids  is  universally  recognized,  there  appears  to 
be  anything  but  unanimity  of  opinion  as  to  the  value  of  this  instrument  as  an  indicator 
of  the  specific  gravity  of  mixtures  owuig  part  of  their  weight  to  the  presence  of  un- 
dissolved or  suspended  matter.  I  have  therefore  made  a  number  of  experiments  with 
tho  object  of  deciding  whether  or  not  the  indications  of  the  hydrometer  may  bo 
depended  u2>on  in  the  case  of  mixtures  containing  insoluble  powders,  oils,  resins,  &c., 
uniformly  suspended.     The  results  were  as  follows : — 

•  Mixtiiri'tt  of  rn'ciiiitatcd  Chalk,  Mucihiffc  of  Acacia,  Syrup  and  Water — 

SptKrlflc  gmrity  Specific  Kravlty 

hy  hydrometer.  by  balauce. 

No.  1 ..         ..         1-1(M>  ..  l-106fi 

„    L> 1070  ..  1-0710 

Mixtures  of  Ma'jm'iia,  Mucilage'  ami  Water — 

SiKJcifio  gravity  Specilk  inravity 

by  liydroiiietur.  by  bakucv. 

No.  1 10.)9  ..  10598 

„    2 1.080  ..  10359 

Mixture  of  Precipitated  Chalk  and  Water  onlij — 

Spccidc  gravity  Specific  grarity 

by  bydromotcr.  by  balance. 

1037  ..  1-0396 

The  difference  in  this  case  arose  from  the  fact  that  it  was  impossible  to  read  oflf 
tho  specific  gravity  quickly  enough,  for  in  the  absence  of  the  mucilage  or  any  other 
binding  substance,  the  chalk  began  to  subside  immediately  after  shaking,  thus  causing 
a  continual  decrease  in  the  specific  gravity. 

Mixtm*es  containing  subnitrate  of  bismuth,  heavy  spar  and  other  mineral  powders, 
each  suspended  by  mucilage,  were  tested  in  the  same  manner  and  likewise  gave  con- 
cordant results. 

EmuUiont  of  OH  of  Almonds,  Gum  Acacia,  ami  Water  ■ 

Spccirtc  gravity  Kin-ciflc  gravity 

by  liydromoter.  by  baltuico. 

No.  1 1-010  ..  10110 

„    '2 10JI7  ..     '  10070 

Kmulsiun  of  Cnpiiha,  Mucilage  ajid  Water— 

Spt-vitii'  gravity  Specific  gravity 

by  hydrometer.  by  balaiio*.  ' 

lOH  ..  10144 

*  Tlic  ith.'vsicul  i»ri>pcrti('d  of  tlic  l>on/i»liuc  examined  by  ine  nrc  very  tliflfcrent  from  thoFC  attributod  to 
tlie  liquid  by  W'iedcrhold,  who  on  fractionally  distilling  benzolino  of  '715  sp.  gr.,  which  commenced  to 
boil  at  00",  obtained— 
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Tlie  last  Jt'termiuation  was  made  Jii  order  to  soe  wlietlier  tlio  great  viscosity  of  tlio 
lirjuid  would  have  any  notable  effect  on  tht?  iudications  of  the  liydrometor. 

All  the  df  teriuiuationa  were  made  at  (>2'^  F.  The  net  of  hydrometers  used  consisted 
♦  »f  iiKstrimivutK  Bpeclnlly  mndo  for  very  t^hort  rniiget)  (if  specific  gravities,  the  correctuCBS 
of  which  I  had  frequently  checlted  iu  previous  determuiatious. 

The  foregoing  experiments  prove  that  carefully  made  hydrometers  afford  rehablo 
uidic;itionfi  of  the  npecilic  gravities  of  liipuds,  no  matter  whether  their  gravity  is  due  to 
dissolved  or  suspcndt'd  suhsfances. 


THE  AITLICATION  0¥  CHLUltUFUBM  IN  THE  TESTING  OF  DRUGS. 

By  L.  Hiebold,  F.C.8. 

In  the  •  Ycar-Book  of  Phai-macy '  for  1877  there  ocem-s  an  abstract  of  an  article 
by  J>r.  C,  Hinily  on  the  Detection  of  Mineral  Adulterants  in  Mour  by  means  of 
Chloroform.  Ha\iug  frttiueutly  tried  thii*  test  and  finding'  it  extremely  useful  both  as 
A  (jualitative  and  as  a  quantitative  pi-ocesK,  it  appeared  to  me  desirable  to  ascertain  to 
what  extent  it  might  be  advaniagoously  emidoj^e;!  in  tlie  testing  of  powdered  vegetal»lo 
dnigs.  As  many  of  tlio  latter  are  hghter  than  clilorofoi-m,  and  the  nsiial  miiienil 
adulterants  sink  in  that  liquid,  it  was  but  reasonable  to  infer  that  this  mode  of 
flcparation  might  prove  of  value  to  the  pharmacist. 

I  will  not  trouble  the  meeting  with  the  details  of  my  experiments,  but  confine 
myself  to  a  brief  sninmary  of  the  results,  Li  each  experiment  a  small  quantity  of  tho 
dry  powder  was  well  shaken  with  about  half  a  tcst-tnbeful  of  chloroform,  and  the 
mixture  allowed  to  htaiid  at  rest  for  twelve  hours.  The  following  drugs  were  foimd  to 
rise  so  completely  to  tlie  surface  of  the  chloroform,  that  the  observation  and  estimation 
of  any  mineral  adulterant  became  a  very  simple  and  easy  task  :^Acacia,  trogacanth, 
starches,  myrrh,  Barbadooj?  aloes,  jalap,  sallVon,  cinchonns,  nux  vomica^  mustard » 
white  pepper,  captiicum,  and  guarana.  Known  quantities  of  sdenite  and  of  chalk  were 
nddcd  to  thebe  tli'ugs,  and  hubsequently  detorniinod  by  running  tho  lower  iati'atum  of 
the  chloroform  witli  the  sediment  into  a  bmall  dish,  carefully  pouring  off  the  chloroform, 
drying  the  seiliment  at  a  gentle  heat  and  weighing  it.  The  retjiUt  in  each  case  was 
very  watisf actor}".  No  buch  accuracy  could  be  attained  by  incineration,  ab  in  tho 
presence  of  chalk  there  was  always  a  loss  of  carbonic  acid,  and  in  that  of  seleuite  a  losa 
of  water  and  of  oxygen,  the  wulpluite  being  i^aiily  reduced  to  sulphide.  An  estimation 
of  thobe  adulterants  by  the  usual  analytical  processes  would,  of  course,  ^ivo  exact 
resultg,  but  prove  much  more  tedious. 

Both  for  qualitative  iuid  lor  qtiantitativc  purpo:^es,  the  chloroform  ie^t  therefore 
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iUiswei-H  extremely  well  with  the  tli-ugsnametl.    In  tlie  case  of  tlie  foilo\iiiig  subBtanceaj 
no  eomx^lcte  rise  to  tlie  surface  of  tlie  chloroform  took  place,  but  a  portion  was  foimd  to 
Uoat  an<l  auothei'  portion  to  sink,  though  the  absence  of  mineral  adulterants  waaj 
proved  by  analysis  :— Gamboge,   scammony,   opium,  Socotrxne  aloes,  liquorice  root, 
ginger,  colocpith,  coussd.  ipecacuanha,  cinnamon  and  cardamoms.     Of  the  last  two  b] 
far  the  greater  portion  was  found  to  sink  in  cMorofonn.     But  even  in  tliese  casea  tlie^ 
test  is  not  altogether  without  value,  for  a  careful  inspection  of  the  sediment  will  show 
whether  or  not  it  i.s  a  mixture  of  various  substances,  differing  in  appeamnce,  weight, 
&c.    The  mineral  adulleiant  will  generally,  in  such  a  case,  form  the  lowest  sti'atum  ofJ 
the  Hedjment.      A  conipariBon  with  n  genuine  sample   helps  to   arrive  at  a  correct! 
conclusion.     Moreover  the  chemical  examination  of  the  sediment  gives  results  which; 
cannot  always  bo  obtained  by  testing  tlie  ash.     Take  the  case  of  cinnamon,  for  instauco, 
which  contains  orgKnic  calcium  salts.    These  upon  iiieiueratiou  leave  caleium  carbonate, 
luid  a  (|ualitative  analysis  of  the  ash  would  fciierefore  fail  to  show  whether  tliis  calcium 
carbonate  was  solely  the  result  of  ignition ,  or  whether  a  part  of  it  pre-existed  in  the 
cmnamon  i>owder  as  an  adukerant ;    while  the  addition  of  hydrochloric  acid  t^) 
lowest  stratum  of  the  chloroform  sediment  would  settle  this  point  at  once. 

It  is,  however,  in  the  case  of  the  di'ugs  lirst   named  that  1  wish  specially 
recommend  this  mode  of  testing  to  pharmacists. 


ON   TlIE   WUiUATION  OF  CITiUTE  OF  IRON  AND  gUlNLNK. 

By  Frederick  W.  Fletcher,  F.C.B. 

The  author   s:dd  that  observations  have   hitherto  been  confined,   with  scarcely   on 
exception*  to  the  determination  of  the  total  alkaloid  present  in  the  citrate,  without 
regard  to  its  inniJy  as  quinine.     He  had  adai^ted  to  this  salt  the  process  described  by 
Dr.  Paul  for  testing  quinine,  in  the  valuable  paper  which  he  comnmnicatcd  to  the 
Fhannaccutical  Society  at  an  evening  meeting  inFebruarj*,  1877.     Dr.  Paul  had  fitate* 
that  a  sample  of  sulphate  of  quinine,  containing  an  admixture  of  no  less  than  80  pcrj 
cent,  of  cLuehonidine,  might,  if  examined  by  the  Plmrmacopceia  test,  be  passed  as  pm*c 
quinine.     The  author  had  foimd  10,  15,  and  even  26  per  cent,  of  sulphate  of  cinchoui-' 
dine  in  foreign  quinines,  which  wouldj  however,  pass  the  Pharmacopccia  test.     Nor  will 
the  Phai-mncopnna  test  detect  cinchonidine  in  citrate  of  iron  and  quhiine.     The  alkaloid 
obtained  from  the  citrate  in  the  manner  directed  in  the  Pharmacopoeia  will  dissolve  itt] 
pure  ether,  even  though  25  per  cent,  of  its  weight  is  cinchonidinc.     Tlie  adaptation  ol 
Dr.  Pnnrs  plan  of  fraetional  cryHtalliMition,  which  th<'  author  liad  devised,  is  easy  of^ 
application,  and  idthough  a  cDii^siderable  quantity  of  the  titrate  has  to  be  operated  upon  J 
there  is  little  or  no  loss  of  quinine,  most  of  the  alkaloid  being  recovered  as  sulphate*] 
It  has,  moreover,  tlie  advantage  of  combining  three  operations  in  one,  ua  the  results  in<l 
(licate  :— ^1)  The  exact  amount  of  anhydrous  nlknloid;  (2)  the  proportion  of  the  liittcrl 
which  can  be  converted  into  crystidlisnble   sulphate  of  quinine,  and  (3)  the  percentage^ 
of  alkaloids  other  than  qtiinine. 

The  operations  involved  are  brietly  aa  follows: — Place  20  grammes  of  the  citrate, 
in  100  c.c.  flask,  dissolve  in  50  c.e.  of  distilled  water,  and  add  gradunlly  an  excess  of 
amjnuuia  <'i)GO),  shaking  well  after  each  adtlition.     This  is  im\iortaui,\si.Qrt^vxS5ss»^.'^ 
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quiuuie  way  separate  in  a  »tute  oi'  Hue  division,  as  otberwisc  it  is  apt  to  be  tlu*o>^ii 
ill  tough  lumps,  difficult  of  siilxierjiieiit  solution.  Pour  in  25  c.c.  of  washed  tether,  and 
wgitate  with  a  rotat<jry  motion  till  the  alkaloid  has  completely  dissolved.  Transfur  tUu 
mixtiu'o  to  a  smaU  glass  stjpaiiitory  funnel,  and  Iiaviug  run  tlio  lower  stratum  of  liijuid 
back  into  the  flask,  ponr  the  ethereal  solution  into  100  ex.  platinum  capsule.  Treat 
the  h(|uid  in  the  flask  with  20  c.c.  move  ether,  and  proceed  as  before.  Repeat  this 
operation  a  tlurd  time.  The  capsule  containinjjf  tho  mixed  ethereal  ;>olutions  is  tlien. 
placed  in  a  saucer  of  water,  and  the  ethei'  blo^^Ti  off  by  a  em-rent  of  ak  fi'om  a  Fletehtut'a. 
bellows.  This  Immersion  of  the  capsule  in  water  obviatL'S  the  teiideney  of  the  ether  to 
creep  up  tlic  sides.  The  platmnm  dish,  which  will  now  contain  a  payty  residue,  is  next 
placed  in  the  ah-bath,  previously  heated  to  120"^,  and  in  15  minutes  det>iccation  is 
complete.  After  cooling  in  an  exijiccaU)r,  the  capsule  la  covered  and  removed  to  the 
balance.  The  weight,  minus  that  of  the  capsule  aud  cover,  multiplied  by  five,  is  tho 
percentage  of  total  alkaloid.  The  author  had  made  many  huucU-eds  of  aaialyses  by  thi.5 
process,  aud  m  cases  where  a  determination  had  been  rei>eated  had  never  found  tho 
retiults  vary  more  than  0*1  per  cent.  When  an  estimation  ol  total  alkaloid  only  is 
required,  2  grammesi  of  citrate  is  a  bufticient  quantity  to  operate  upon. 

The  anhydi'ous  alkaloid  is  now  to  be  converted  into  basic  sulphate.  According  to 
calculation  the  weight  of  anhydrous  allcaloid  in  gi*ammea  is  midtiplied  by  80'80,  and  the 
liumbor  of  c.c.  of  decinormal  sulphuric  acid  thus  indicated  are  run  into  the  platinum 
capsule  from  a  bm-ette,  and  the  former  being  pbiccd  on  wire  gauze  over  the  flame  of  a 
rose  burner,  the  contents  are  briskly  sthxed  until  the  alkaloid  is  all  taken  up,  and  a  clear 
solution  obtained.  This  is  then  transferred  to  a  flask  and  allowed  to  cool  spontaneously. 
The  crystalline  mass  which  will  have  formed  is  thrown  on  a  small  calico  filter,  about 
8  inches  square,  stretched  over  a  beaker,  and,  when  drahied,  tightly  squeezed  to  remove 
tlie  last  few  tlrops  of  liquid.  The  latter  is  then  filtered  into  a  stoppered  graduated  tube 
of  about  150  c.c.  capacity,  and  its  volume  noted.  Twenty  c.c.  washed  ether  and  an 
excess  of  ammonia  su'e  then  introduced,  and  the  whole,  after  being  ^ell  agitated,  set 
aside  for  six  hours. 

In  the  meantime  the  squeezed  residue  is  detached  from  tho  calico  filler,  and  dried 
in  the  air-bath  at  a  temperature  of  100*^  C,  The  weight  multiplied  by  I'lB  represents 
its  value  as  crystallised  sulphate  of  quinine.  To  this  is  added  the  amount  of  the  latter 
contained  in  the  mother  liquor  which  has  been  separated  (and  which  may  be  estimated 
to  contain  1  part  ui  750),  nud  the  total  will  then  represent  the  proportion  of  anliydi'ous 
alkaloid  which  can  be  converted  into  sulidiate. 

At  the  expii'ation  of  the  time  mentioned,  the  tube  which  has  been  set  aside  is 
examined,  when  the  cjuchonidiue  and  quinidiuc  present  will  be  found  to  have  crystal- 
lised out,  at  tlie  junction  of  the  two  liquids.  The  stratum  of  ether  is  removed  by  a 
small  Nesaler  pipette  ;  the  crystals  washed  witli  two  successive  portions  of  10  c.c.  of 
ether,  the  hist  few  drops  of  which  can  be  absorbed  by  a  little  roll  of  filter  pajier.  The 
crystals  lU'C  then  tlirown  upon  a  double-tared  filter,  made,  of  two  itapurs  weighed  one 
ftgainst  the  other,  by  cutting  down  the  heavier,  tlried  at  120*^,  and  placed  on  the  bdance, 
the  outside  i)aper  acting  as  a  counterpoise.  In  practice  the  author  finds  that  the  weight 
of  this  first  crop  of  crvsuik  represents  ou  au  average  two-thiiHU  of  tlie  totiU  cinchonldine 
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or  quiiudine  proseut.  If,  therefore,  the  amaimt  dooa  uctt  exceed  •!  gramme,  tho  pcr- 
ccnt»ugc  of  those  alkaloids  may  bo  estimated  to  be  below  5  per  ceut.  Should  the  first 
wriji^liin'*  c  xt-ecd  this  limit,  the  snlphiitc  ohtamed  from  the  first  ci-ystallisation  must  be 
dirtflulved  iu  100  c.e.  boiling  water,  and  treated  as  before,  the  weight  of  iilkaloid 
»opanited  by  ether  behig  of  course  added  to  the  amount  tir8t  obtaiuod. 

As  thus  deauribed,  the  j^rocess  may  seem  tedious,  but  hi  reality  it  is  not  ho*  Not 
couutiog  the  time  which  must  be  allowed  for  cry.^tallishig,  the  entire  estimation  may  bo 
completed  in  sometliing  under  two  hoTirs.  Tlie  method,  of  course,  docs  not  distiiiguij^i 
between  quiuidiue  and  cinchtinidmc,  the  usuml  tests  fur  wliieli  must  be  applied  to  lliD  * 
Violation  of  the  luiKod  sulphnfccij.  This,  liowevcr,  is  a  pomtof  minor  importance.  Two 
e\amplert  will  bo  suflk-iiiit  to  illustrate  the  workhig  of  tlio  process. 

Dof^ciiptions  of  experiments  were  then  given,  and  the  nnthor  added  in  condnsion  : — 

\Vhother  the  presence  of  5,  10,  or  20  i)er  cent,  of  ciuchouidbic  would  bring  ft 
Himjilc  of  titrate  of  iron  and  quinine,  wliich  nevertheless  luiswtrii'd  the  B.P,  testt 
within  the  reach  of  tlie  Adulteration  Act  is  a  point  upon  which  I  oirer  no  opiiilju., 
An  eminent  analyst  with  whom  I  was  lately  discussing  the  point  took  the  uegativo 
view.  If  Kuch  is  really  the  case,  a  revision  of  the  Pharmacopccia  will  como  none  too 
soon.  The  plausible  excuse  which  is  sometimes  set  up  that  manufactm-ers  cannot 
perfectly  separate  the  einchonidine  from  the  quinine  except  at  a  greatly  enhanced  cost 
iii  utterly  \vith<»ut  foundation.  The  white  sulphate  manufactured  both  by  Messrs, 
Howard  and  Mr.  Whiffeii  I  have  never  foiuid  to  give  the  slightest  reaction  with  Panrfi 
te«t,  and,  what  is  a  still  more  striking  fact,  the  sr>-cjilled  unblcnehed  quinine  of  tJi© 
latter  maker  is  frequeutly  quitf*  free  from  einchonidine,  CVrtain  of  the  foreign  raakcrtH 
n4'e  also,  as  a  nile,  uuimpcacliable  hi  this  respect,  whilst,  on  the  other  hand,  some 
others  are  systematically  «dult4?rated. 

It  may  be  worth  noting,  as  a  matter  of  practical  interest,  that  the  tjubstitution 
of  1  per  cent,  of  cinchouidme  fur  quuiiue  in  the  manufacture  of  citrate  of  iron  and 
quinme  reduces  the  value  ^d.  per  oz.  lor  each  such  jubhtion  ;  and  when  it  is 
romombered  that  tlie  Pharmacopopia  test  will  easily  pass  20  jKjr  ceut.  of  cinchonidhie, 
find  that  the  consumption  of  the  citrate  is  consideralily  over  HM»,(HK1  oz,  per  annum, 
the  vahiiiliou  of  this  pri-iutration  becomes  ji  question  of  eoimuereiul  ns  w*ll  n<  -^f 
chcmica]  interest. 


ANALY8T\S  RKPORT. 

Tnii  AprrTKRATiaN'  (»r  Milk.— l»r.  L\  Moynuitt  Tiily,  the  »ii"tiii'ftl  olllci^r  of  li»-ulih  Un  lalinglon,^ 
hU  aumiAl  repoi't  whirl i  he  baa  just  issiie<l,  HtftUs  that  thiriiiK  tho  yvnr  ending  LBil.v-thiy,  IHTy,  he 
I'XAiiiineil  172  fiJininlvs  u!  r^jud,  ftjul,  cxcPi>t  in  tho  inillijie  fmiiul  no  such  eviiUticp  of  ivdntt<  ration  it  $i 
t^nrrniitod  him  in  luhiHinpra  pro»rcali"»ij.  In  1*2  of  the  milk  ouhch  ho  Kavc  crrliticut<w  uf  ailiiltcratioti, 
Thrv  were  all  cttsf*  of  n*hled  wntcr.  th?  aJultcrfttion  \iiiyinp  on  the  iowont  j>osKn»lc  calculiitinti  fnin  ID 
to  no  per  ocnt,  Dr.  Tidy  ftiLh:— "Tho  miJlc-suUers  have  Tmse<\  llie  price  of  their  milk,  hut  I  cam 
ecircdy  say  Ihftl  Um  quality  han  In  en  imj>rovc<l,  Ihe  price  Iwinj*,  in  fact,  no  ^uamntpo  of  f^rniiincne^d. 
The  extent  to  whit-h  milk  is  adiiltcmtcd  i&  serious.  P'or  we  must  ronicniljcr  thnt  to  manj  (nnd  those  for 
the  mo«t  purt  the  vciy  old  and  lh«  Tciy  younjz)  milk  constitates  the  pole  article  t4  diet.  The  doctor  cnn 
easily  hi*  thwarted  in  his  tre.itnipnt  of  n  jmlirnt  hy  the  dairjTimn.  The  public  are  in  Ihiit  way  theatcd 
rif  their  money ;  and  if  that  w«Te  all  it  wonld  he  bad  enough,  but  they  are  cheated  of  tlieir  henlth  too. 
And  yet  during  thi*i  year  only  a  sinj^le  Hamide  of  food  wa«  nubmittetl  to  mo  by  the  public  for  examination, 
and  tl»at  one  arliclo  isns  not  luilk,  hut  whisky,"    In  couolnding  Uia  report  Pr.  Tidy  bwyh  ; — Wc^vM.  "^ 
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W  frorlli  i\hi3i*«  rnnembenug  Unit  Uiere  are  .vel  so  luan^-  thiugs  to  be  att€<ndcd  to,  and  &o  xususiy  refonim 
npcdeii,  in  reep«ct  chiefly  to  the  driulting  habits  of  the  people  ond  their  method  of  life,  for  sanitarionii 
to  turu  their  attention  for  ft  few  years  to  these  s{v<lly-Tieijlecte«l  topics,  inftteiid  of  confining  Uicir  thoughts 
ftbnoat  exclusively,  as  tUcy  have  been  doing  of  lute  yeftre,  to  the  water  os  the  source  of  nil  ills  and 
mifleries  ?  It  is  not  Bim]>]y  tho  Ujne  wa&tal  on  the  subject  that  is  to  be  deplored,  hut  it  is  the  uii- 
necesBory  alarm  tlie  discussion  of  such  siibjects  excites  in  the  public  mind." 
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LAW    REPORTS. 

CAMBBRwr-LL  I^rmsB  CiSB.— At  the  Lambeth  Police  Conrt,  a  charge  of  selling  adnlterated  butter 
vnoM  investigiilcd.  The  ca^  had  previouRly  been  remanded  on  the  application  of  the  defendant, 
Mr.  A.  Bnllard,  eheesenionger,  New  Church  Ro.id,  thit  the  sample  might  be  r.cnt  ti»  SouierBet  House  for 
ftiialviii?.  On  tho  else  being  proceedel  with  on  the  1 3th  Scptenil)er,  tlir  in  jjriRjr  itr  read  the  following 
eerliti(mte,  which  had  been  reeeive<l  from  the  Somer-^et  House  aathoritie.s.  wipied  by  McHsrs,  K.  Banniater. 
G.  Lcwin,  and  J,  Cameron  :— "  We  hereby  certify  that  we  have  analysed  the  butter,  nnd  declare  the 
results  of  our  analysis  to  l>e  as  follows :— Water  12*05.  rurd  IDS,  salt  OUO,  fat  85  04  in  the  HX>  parts. 
From  IV  oonsidrration  of  llic  results  o^f  a  full  analysiii  of  Ihe  fat  we  are  of  opinion  that  the  butter  is 
genuine."  The  nm^'islinte,  Mr,  Saundcn*,  rcmarlicd  tlint  there  had  evidently  been  a  lamentable  miscarriage 
on  the  part  of  «omeof  theCambcrwell  aulhoiitiest  fr»r  a  case  of  this  kind  was  calculated  to  do  much  h.irm 
to  a  trader,  inasmuch  as  the  fact  of  his  being  prosecuted  for  selling  an  adulterated  article  became  widely 
ltno^vll^  nnd  though  tho  fuct  of  its  being  adnlterated  was  afterwards  pubUcly  disclaimoil,  yet  this  dis- 
claimer would  not  reach  n  lithe  of  the  number  who  haJ  lieard  of  the  eliarge  agninst  tho  trader.  Tlie 
defendxLnt's  solicitor,  Mr.  Chipi>erfielil,  asseuteil  to  the  raagintrate^s  remarks,  and  staled  that  ^lampleg  had 
on  several  i»rt\ious  oecasiuns  been  taken  from  his  client,  which  had  always  proved  pure,  whilst,  in 
addition,  a  sample  of  lard,  taken  at  the  Kame  time  as  the  butter  whirh  was  the  subject  of  this  case,  had 
been  found  nnadulterftted.  He  sliould  tlierefore  ask  that  full  coKt*i  l»o  given.  He  further  remarked  that 
he  had  sent  a  sample  of  tliis  same  butter  t<i  Mr,  Hehner,  who  liad  had  considerable  experience,  and 
Mr.  Hehner  was  then  preseuti  and  would  say  that  the  butter  was  enlhely  pure.  The  I'roseeuting  Solicitor, 
Mr.  Marsden  :  I  shall  ask  for  an  adjournment  that  I  may  get  the  f  Jovernment  analyst  here,  iMJcauso  the 
certificate  I  hive  is  e<pmlly  strong.  Mr.  S/iunders  :  This  has  been  referred  to  Some-r^ivt  House,  the  chief 
authority  rm  the  subject,  and  I  cun  do  nothing  if  you  have  these  analysts  here.  Mr,  Marstlen  :  May  1  not 
!w  allowed  tu  cross-examme  tho  chemist  who  made  tins  unalveis?  Mr.  Saunders :  No,  T  think  not. 
Mr.  Cliipjmrfield :  Mr.  liLhner  woulJ  show  yoM^  fioiu  the  Public  Analysts  own  rejKirt  alone,  that  the 
butlei'  is  piU"e,  Mr.  Saundei*8  (to  prosecuting  solicitor)  :  If  you  cross-examine  them  I  could  not  do 
anythiny.  I  JnuiHt  take  this  certificRte  ob  conclusive,  and  lluU  being  so,  it  would  be  mini ftstly  i neon- 
veuienl  in  eomlucting  i>uldic  buhiiness  U}  send  a  finmple  to  Somerset  House  fur  minlysis  and  then  bring 
the  analysts  here  to  be  croKs-cxamined.  You  may  bo  quite  aurc  that  the  .Somerset  Houae  authorities  arc 
the  most  eflicient  people,  for  they  have  to  ih'Cide  for  the  whole  kingdom,  and  in  moitl  important  cases. 
Mr.  Chipperiield :  Mr.  Hehner  reports:— "I  have  analysed  the  sample,  and  find  it  to  contain  S7-75  per 
cent,  insoluble  fatty  acids.  From  tins  result  it  is  obvious  that  tlie  sample  was  free  from  foreign  fat." 
And  yet  Dr.  Bernays  says  that  it  contains  25  per  cent,  of  foreign  fat.     Mr.  Saunders:  I  think  I  ought  to 

low    all  reasonable    costs,   as  great  inconvenience   has  been  caused  to  tliis  man.      I    will  say   sis. 

incas,  I  think.  When  tradei's  act  dishonestly  I  am  always  willing  to  punish  them,  but  tliey  ought 
fairly  to  be  recouped  their  c\i>pnsea  when  it  is  found  that  they  liave  acted  properly  and  fairly  by  the 
public.  Six  guineas  fur  costs,  and  on(?  guinea  for  the  analyst  you  have  brought  here,  Mill  thcrefer? 
\*r>  allowed, 

Heavt  Fines  ron  Milk  AnuLTrnATins.  — Robert  Pike,  a  dairjinan,  of  James  Street,  Exeter,  was 
siunmoned  for  Imvijig  s^old  adulterated  milk.  Mr.  G.  H,  Shorto  appeared  on  behalf  of  the  Town  Council. 
The  pr<»et'edings  were  taken  under  the  ^fllk  and  Hiugs  Aet  of  ix?.'*.  Mr.  Bhorto  said  a  nomhinl  penalty 
would  not  be  v'ousidered  luleiiii.ate  to  meet  the  demands  ctf  jut^tlce.  Mr.  Lendon,  San itaty  Inspector, 
Huid  that  en  ThurBda;^'.  the  Tth  Septendien  he  pui-cliased  lln-ee  half  pints  of  milk  of  lire  defendtuit's 
wife.  On  l>eing  tendered  the  milk  witness  tnfc^rmed  her  that  he  intended  to  have  it  analysed,  where- 
upon idie  ttnid  she  could  not  spare  it.  Witness,  however,  remarked  that  "he  had  got  it,'  and  left. 
Mr.  R  P.  Peikins,  Public  Analyst,  s.iiLl  he  hid  made  an  analysis.  He  found  the  milk  tal>e  diluted  «ith 
over  25  per  cent,  of  water,  Pefcndant  sail  he  kept  no  ct»W3  himself,  but  bought  his  miJk  of  Mr.  Hriik 
nell,  a  daiivntan,  I»efendnni  called  his  wife,  who  bon-  out  Ibis  statement.  The  Beneli  retired  for  a 
abort  lime,  and.  on   returniug,  the  Chairman  said  the  case  had  been  carefully  considerci^  b^-  tbi- 
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iMA^iKtmt^,  wtio  regarded  it  ns  a  ^(aty  »crli>us  ca«e.  Milk  was  a  iieccasary  eletncr>t  In  tUo  food  of 
I  ehilrircti.  wlio  inu^t  bo  protected  from  such  imposition.  Defeudant  vvouid  therefore  be  fin^d 
=t  iituouut  ill  siicli  cases,  viz.,  £5  aud  expeiisee  (£1  2s.  Dd.) — Samuel  DrickucU,  daiiyuinn.  ol 
li  il<'wajr  htrtvt,  was  summoned  fur  a  similar  ofTencc.  The  evidence  of  Mr.  F.  Terkiiia  showed  that  tho 
iitilK  auppUwl  bv  ihti  di'leuiiant  was  »diUterated  with  water  to  the  extent  of  20  per  cent.,  Hiad  a  portitm  ol 
IbCf  c»rttm  to  the  extent  of  9  per  aenU  had  ako  been  removed.  Mr.  Fryer  appeared  for  tho  dt^fendaat, 
and  it  upjMjaicd,  hi  cros^-exftwination.  that  the  dcfendaut  was  not  present  when  the  sampLc  ^^^w  takeit, 
iwid  that  on  the  moruing  on  wliit!li  the  milk  \\&h  seized  raiu  Itad  fallen  in  tori-ents.  Mr*  Fryer  contended 
thiit  the  ciise  had  not  been  mnde  out,  inasmuch  as  the  Act  ol  PHrliament  had  not  been  coraph'od  with. 
TJje  Act  slated  thrit  tho  prosccutovs  should  prove  to  the  ii:ttisfuction  of  the  juiiticcfl  tlmt  tlie  defendant 
had  had  notice  of  the  intended  analysis  and  Fhould  Accompany  hira  to  the  analyst.  He  contended  that 
inasmuch  as  the  campl»inaut  gave  the  defendant  no  opportunity  of  accompanyini^  him  to  the  analyst, 
Ihc  Act  had  not  been  complied  >vith.  He  also  sugge&ted  Utat  the  water  in  tlie  milk  ndghl  be  accounted 
fur  by  the  heavy  raius  whicli  fell  durinjr  th^  time  of  mllkiti^'.  Mr.  Shorto,  replying  to  Mr.  Fryer*s  objection, 
eald  the  Act  to  which  Mr.  Fryer  alludeil  had  been  repealed  in  1875.  Mr.  Georj^c  Henry  ^Iu^fford.  boot- 
inakt't,  of  Magdalen  Street,  and  Mr.  Mii^\Tice  Sewell,  gi'occr,  South  Street,  said*thoy  hivd  dealt  with  the 
defendant  for  a  number  of  years,  and  had  never  had  canee  for  complaint.  Tho  Bench,  after  a  brief 
conAttltAtion^  fined  the  defendant  £5  and  the  exponBeH.  Tho  Chairman  said  he  hoped  the  present 
proeeoiliu^s  would  be   a  warning  to   parties  who  were  Tendors  of  milk  not  to  come  li«for©  the 

Tub  TiiiJ^  Limit  run  SEnnNo  Summonsrs. — At  Clerkenwell  Police  Court,  WilUara  Gimnin^, 
n»iik-vcndor,  of  North  .Street,  IVntonWlie,  was  HUiuinoned  at  the  instance  of  tho  Vc-^trj-  of 
Clerkenw-ell,  to  anMver  a  complaint  of  having  sold  milk  nJultcrated  with  water.  Mi',  Kickcttn, 
•oUeitor,  attended  for  tae  defence.  From  the  evidence  of  Tlmin,  one  of  the  sanitary  inspectors  of 
CLerkcnweli,  it  appeared  that  ou  the  30th  Jane  be  purchased  at  t!ie  dcfemlant'K  nhop  a  pint  of  milk,  fof 
which  be  paid  twopence.  He  told  tho  person  from  wlijm  he  pm'chasGd  th°  milk  that  he  ahonld  take  ft 
third  portion  of  it  to  Dr.  Iledwood  t^3  have  it  analysed.  H**  did  bo,  and  the  certified  result  of  tlie  analysis 
waa  tl»at  thtTfi  was  30  per  cent,  of  water  added  to  tlio  milk.  He  imderatood  th,it  defendant  kept  no 
rowH,  bnt  got  his  milk  from  wholesale  dealerA.  Mr.  Eicketts,  for  the  defence,  sai*!,  had  ho  gone  on  with 
the  case,  he  shoiilJ  have  been  able  io  ahow  that  the  deiendant  was  not  much  to  blame  in  the  matter,  bnl 
he  hid  an  objection  to  take  to  the  summons  whitdi  he  thought  would  prove  f,it:U  to  the  proceeding,  and 
Would  enable  the  niajistialtj  to  diHHU«&  it.  The  milk  was  purchased  on  the  30th  June,  aud  these  pro- 
ccedifl)^  were  not  commencod  in  this  Court  niitil  Iho  12lh  of  Augnst ;  couseiiucntly,  under  the  Act  to 
Amend  the  Sile  of  Food  and  Drug?  Act,  187o,  which  received  the  Royal  Assent  and  came  into  operation 
on  the  21.st  of  July  of  the  pros'-nt  year,  the  whole  pjfjceudhig  must  be  tjnaahcd  unlesa  the  hearinj;* 
liM>k  place  within  28  days  of  the  day  of  pur^jh^so.  Milk  was  a  peri-«Iiible  article,  aud  this  was  specially 
provided  lor  in  the  amended  Act,  Mr,  Hosa?k  (the  m igisitr.ite)  pilntedout  that  ths  milk  in  this  cfts<^ 
was  piutlnificd  l)efore  tho  passing  of  the  Amendraent  Act.  Mr.  Bickctts  said  that  did  not  matter.  The 
words  of  tUc  10th  section  of  the  amended  Act  were  veiy  plain,  and  were  as  follows  :— **  In  all  prosecu- 
tions nnder  th*>  principal  Act,  and  notwithntanding  tho  provisions  of  section  20  of  the  same  Act,  Ihe 
Bunmions  to  appear  before  the  magistrate  fihall  be  served  npon  tlie  pernon  charged  with  violating  tho 
provi^ionn  of  the  paid  Act  within  a  rcasonabic  time,  and,  in  case  of  a  peiishahle  article,  not  exceeding 
28  days  from  the  time  of  Uio  p*.irchasc  from  such  person  for  test  piirpoBca  of  the  food  or  drug,  for  the 
t»alc  of  which  in  conU.ivention  to  the  terma  of  the  jiriucipal  Act  tho  Bcllcr  i«  rendered  liable  to  prosecu. 
tion,  ami  the  i>articulttr6  of  the  oCfciice  or  offenoea  against  the  «:iid  Act,  of  which  tho  seller  is  accused, 
and  also  ihc  niune  of  the  proKcoutor,  shall  be  stated  on  the  soinmona,  and  the  HummonB  Bhall  nol  !»<»] 
made  ntnrunble  in  a  letit*  titnc  than  se^eu  diiya  from  the  day  it  is  «er\'ed  ui)on  the  iwreon  summoned,'' 
That  Hi«ctiori  made  it  clear  that  tlie  magistrate  could  not  oouvict,  aud  therefore  he  had  to  nnk  for  tho 
dirtiuis<fal  of  the  huiumouii.  Mr.  Hoaack,  having  considered  the  flcciion,  at  once  di^miajfed  the  com- 
plaint.—David  Edwards,  oi  230,  St.  John's  Street,  Clerkenvfell,  was  likewise  snnnnonedfor  the  conmilltttl- 
ot  a  like  offence.  Inspector  Cheshire  daid  in  tldii  case  tho  milk  was  adiiUerAled  with  27  per  cent,  of 
water,  but  us  he  purchaiscd  the  milk  prior  to  the  purcha.9e  of  the  milk  in  the  other  ease,  he  would,  with 
tire  pL'rmi*«i^lon  of  the  inugiMlralc,  withdraw  the  Bummons.  Mr.  Hunack  allowed  ihut  coUr*ie  lt>  ha 
adopted.— John  Campion  Kent,  of  6*2,  \Mnte  Lion  Street,  I'eutonville,  was  summoned  for  ^Hlug  milk 
that  was  adulterated  with  U  per  cent,  of  wat«r,  but  that  suimnona  was  also  withdrawn. 


•  Thitt  U  ut  fixt'Jt,    \»  tiill  bt>  M.>--a  bj  iJiv  mmHou  •luotcd*  tiic  tumitwM  mtti  !»<'  nn'tti  '^lihiu  iS  iU;»,  tut  tU'  lK<«iiiuB  t^W 
jil«o  irliblw  thai  ti«e,^[&i«.  JlJiAT.v^*.i 
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Adi*ltkrat£i>  BuTTisB  Cask. — At  Clerkeuwell  Pulice  Comt,  Thomas  Jonea,  battenuAn,  of  1^7,  Lever 
Btreett  St.  Lake's,  was  eimmioiied  hj  Mr.  Kdea,  sanitary  inspector,  fur  hanng  sold  butter  trkicb  vrna 
adolteratfid,  Mrs.  Boliins,  of  Huirs  Terrace,  York  RoAd,  Bnid  that  in  accordanca  ^ith  iustructions  ^he 
had  receivetl  from  ilr.  Edes,  she  went  to^tbe  defendant's  shop  and  purchased  half-a-pound  of  butter,  at 
Is.  2d.  per  lb.  After  she  had  purchased  it  the  fianitary  ini^ectur  entered  the  shop  and  told  the  defendant 
he  should  have  the  butter  analysed  by  the  PaUic  Analyst.  The  butter  was  not  exposed  in  the  vvindovr, 
and  wa9  brouglit  by  the  defendant  from  a  room  behind  the  shop.  The  defendant  said  he  had  bought  the 
butter  frcm  another  persaii,  and  he  did  not  know  it  was  adulterated.  Mr.  Edes  said  the  result  of  the 
analysis  showed  that  the  butter  had  been  adulterated  to  the  extent  of  80  per  cent,  of  fatty  matter  other 
than  butter.    The  magistrate  ordered  the  defendant  to  pay  a  fine  of  £3, 

Heavt  FrN£.— At  the  Police  Court,  Bath.  John  Croswell,  of  5,  Bridge  Place,  HoUoway,  was  sum- 
moned for  having  sold  during  last  month  a  pint  of  new  milk  which  was  not  of  Ihe  qualily  and  lubslance 
demanded.  On  the  26th  ult.  Inspector  Montague  visited  defendant's  hojise  and  aekcd  for  a  pint  of  new 
milk  for  the  purpose  of  having  it  analysed.  He  woe  supplied  by  Ihe  defendant  with  a  pint  of  milk,  for 
which  the  inspector  gave  him  three  half-pence.  Mr.  Gatehouse,  Public  Analyst,  on  Rnalysing  it,  found 
that  it  contained  15  per  cent,  of  water.  In  his  defence  defendant  fidmittcd  stlling  tho  milk  to  tho 
inspector,  but  stated  that  it  was  the  last  that  remoined  of  six  quarts  which  he  had  purchui^ed  for  another 
person.  The  magistrate  fined  defendant  £10  and  costs,  or  H  day's  imprisonment  with  hard  lalxjur. 
Defendant  replied  that  he  could  not  pay  the  amount  afi  he  had  a  wife  and  five  children. 

At  the  Marjiebone  Police  Court,  Joseph  Matoo,  of  55,  Wecdington  Hoad,  Kentish  To\^ti,  wos  sum- 
moned for  selling  a  pint  of  milk,  found  on  aiialjt^ia  to  be  adulterated  with  water.  Mr.  Ricketts  prosecuted 
lor  the  St,  Pancras  Vestry.  It  was  stated  th/it  the  defendant  was  in  a  small  way  of  business,  and  that 
the  Bumple,  when  analysed  by  Dr.  Thomas  Stevenson,  the  Public  Analyst  of  St.  Pancras,  was  found  to 
be  adulterated  with  added  water  to  the  extent  of  17  per  cent.  The  magistrate  fined  the  defendant 
10«.  and  2s.  costs. 

At  Stockton- on -Teea  Borough  Police  Court,  Anthony  Watson  was  fined  £5  fuid  costs  for  selling 
adulterated  milk,  this  being  his  fourth  offence. 


NOTES  OF  THE  MONTH. 
The  gi'eat  sensation  of  the  month  has  been  the  Camberwell  butter  case,  in  which 
til©  analyst  certified  to  the  presence  of  25  per  cent,  of  foreign  fat,  while  the  chemists 
at  Somerset  House  held  the  same  article  to  be  genuine.  It  is  with  regret  that  we  refer 
to  the  matter  at  all,  but,  as  journalists  having  the  interests  of  accord  among  analysts 
at  heart,  we  feel  bound  to  point  out  one  or  two  lamentable  occuiTences  in  the  whole 
matter.  No  one  for  a  moment  will  doubt  but  that  Dr.  Bernays  gave  the  analysis  liia 
fullest  care,  and  reported  according  to  the  best  of  his  judgment,  even  if,  unfortunately, 
this  was  faulty.  The  allegation  of  carelessness  is  certainly  unfounded.  We  have  been 
privately  favoiu-ed  with  copies  of  both  tho  reports — that  of  the  analyst,  and  that  of 
Somerset  House.     At  first  Dr,  Bernays  found  the  butter  to  contain  : 

Water  admixed        12-37 

„     free 300 

Salt 124 

Curd 030 

Fat ..  *^^-ii* 

100  00 

The  "  actual  gravity "'  of  the  fat  was  -911  ;  melting  point  43-6  ;  and  Uie  insoluble 
fatty  acids  88-31.  Judging  apparently  by  Hehner's  original  standard,  the  analyst 
reported  that  the  butter  was  presumably  mixed  with  about  25  per  cent,  of  foreign  fat, 
but  he  did  not  consider  it  a  sufficiently  bad  case  for  prosecution.  Here,  then,  came 
urror  the  first :  fur,  this  report  having  been  submitted  to  a  committee  of  the  Camberwell 
Vestry,  that  body  decided  to  i>ro9ecute  in  spite  of  the  analyst's  opinion  that  they  ought 
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not  to  do  ao,  aud  requested  him  to  give  another  certificate  without  the  Bavlug  clause, 
which  he,  unfortunately,  did*  Now  it  is  evident,  that,  but  for  this  undue  interference 
of  persons  totally  unskilled  in  analysis,  or  tlie  intei'in-etation  of  analytical  results,  the 
Bubscfjucut  xii*<>cecdingi4  would  not  have  occiured.  We  have  looked  most  carefully 
tlu'ough  the  Act,  and  nowhere  do  we  find  any  warrant  for  a  committee  to  sit  in 
judgment  on  the  analyst's  certificates.  Wo  are  aware  that  it  is  the  general  custom, 
but,  it  in  in  om*  opinion,  in  the  highest  degree  undesirable.  The  secret  of  where  the 
Bamples  were  bought,  and  the  results  of  then*  cxammation,  are  only  to  be  known  (aa 
wo  read  the  Act)  to  the  mspector,  and  if  he  receive  a  certificate  that  the  article  is 
genuine,  bo  must  not  take  any  fm-ther  step ;  but  if  it  be  a  mixture,  aud  the  analyst 
definitely  decbii-es  it  to  be  so,  then  he  must  forthwith  proceed  to  take  out  a  summons. 
It  is,  in  the  interests  of  traders,  that  analyses  should  not  be  communicated  to  persona 
wlio  miglit  themselves  be  business  opponents,  and  who  are  therefore  unfit  to  sit  in 
judgment,  lest  they  should  use  theii*  position,  as  the  analyst's  employers,  to  coerce  him 
to  certify  against  an  aiiicle  when  he  has  doubts  of  the  advisability  of  doing  so.  On  the 
otlier  hand,  persons  may  offend  and  ba  reported  against,  and  yet,  by  this  secret 
c^mniittee  system,  tltc  proceedmgs  might  for  some  reason  be  stopped  and  tlie  pubUc 
made  to  suffer.  The  sooner,  therefore,  that  vestries  entirely  give  up  tliis  system  of 
demanding  all  the  certificates  from  the  inspectors,  to  overhaul  them  in  committee,  the 
better,  as  it  is  not  only  unwarranted  by  the  Act,  but  also  renders  the  t|uarterly  report  of 
the  Analyst  a  mere  farce,  of  telling  men  what  they  already  know.  The  utmost  that 
ought  to  be  required  is,  that  when  the  inspector  receives  a  distinctly  adverse  certificate, 
he  fchould  mention  the  circumstance,  and  ask  for  the  aid  of  the  legal  officers  of  the 
vestiy  as  a  matter  of  course.  No  committee  can  legally  take  any  cognizance  of  the 
number  and  natin-e  of  the  samples  procured,  and  the  results  of  their  analyses,  except 
upon  the  quarterly  report  of  the  analyst,  duly  provided  for  in  tlie  Act  for  their 
infonnation,  and  which  has  to  be  sent  by  them,  after  they  have  considered  it,  to  iho 
Local  Government  Board.  If  Dr.  Beranys  li|id  seen  his  way  to  definitely  assert  hia 
tme  position,  and  refiise  to  alter  anything  at  the  bidding  of  a  body  who  ought  never 
even  to  have  seen  his  certificate,  he  would  havL*  done  good  service,  but,  even  as  it  is,  ho 
has  probably  done  better,  because,  as  it  has  turned  out,  the  fallacy  and  illegality  of  the 
proceeding  has  been  clearly  manifest. 

We  sincci'cly  wish  we  could  have  stopped  here,  but  must  now  proceed  to  fault 
number  two.  It  is  evident,  from  Dr.  Benmya  using  Outer's  "  actual  gravity"  process, 
that  he  had  studied  Muter's  paper  on  "butter  analysis,'*  in  the  first  number  of  Tuz 
Analyst.  It  is  a  pity  that  ho  did  not  go  farther,  and  lulopt  the  limit  therein 
laid  down  (which  is,  as  far  as  we  know,  that  now  generally  recognised),  namely,  to 
calculate  the  admixtui-e  on  87  per  cent,  insoluble  acids  (with  the  proper  proportion  of 
soluble  acids),  but  to  make  no  report  against  any  sample  mider  69  per  cent,  insoluble 
with  a  proportionately  low  soluble.  In  that  paper,  the  conclusions  of  which  were 
Biibseiiuently  verifiud  by  other  obhervers,  it  was  shown  that  perfectly  geuuuio  butter 
might,  when  very  old  and  at  certjiin  seasons,  yield  nearly  bD  per  cent,  insoluble  acids, 
and,  therefore,  although  in  tJic  Cambenvell  case  some  admixt^ur©  of  fat  might  be 
probable,  it  was  not  certain. 
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The  Somci'bet  House  cliemists  fouud : 

Water            12U5 

Curd 105 

Suit -DC 

Fat 8501 

10000 
We  pass  over  the  cliscropancies  of  curd  and  salt  which  might  ahv.ws  occui-,  owiug 
to  impei-fect  incori)oratiou,  but  these  geutlcmen  go  on  to  say  :^"  From  a  cousideratiou 
of  the  results  of  a  full  analysis  of  the  fut,  wc  arc  of  opinion  that  the  butter  is  genuine." 
Unfortimately  wo  have  not  the  figures  of  their  full  analysis  of  the  fat,  and,  owing  to 
the  ofi&cial  secrecy  affected  as  to  tlieu*  processes  and  standards,  we  have  no  real  means 
of  judging  ;  but,  supposmg  they  agreed  in  insoluble  acids,  &c.,  with  Dr.  Bemays,  the 
perfectly  safe  report  to  have  made,  would  have  been  thai  "it  came  within  the  possible 
limits  of  genuine  butter."  It  is  after  all  a  great  pity  in  the  true  interests  of  every  one, 
both  analysts,  traders,  and  the  public,  that  Mr.  Bell  and  his  colleagues  were  refused 
permission  to  publicly  lay  their  processes  and  standards  before  our  Society,  so  that  we 
might  fah-ly  discuss  and  adopt  them.  It  is  true,  that  when  individual  analysts  call  at 
Somerset  House,  they  receive  the  greatest  coui-tesy,  but  the  only  way  to  avoid  repetitions 
of  the  Camberwell  case  is,  for  the  authorities  to  authorize  the  chemists  at  Somerset 
House  to  periodically  and  olticially  communicate  to  our  Society  their  ideas  as  to 
standards,  so  that  we  may  discuss  them,  and  substitute  perfect  accord  for  occasional 
discord.  Another  lesson  taught  by  the  case  is,  that  Public  Analysts  should  attend  the 
meetings  and  jom  in  the  discussions  of  our  Society,  from  which  Dr.  Bernays  was 
unfoi-timately  compelled,  by  press  of  work,  to  resign  some  years  ago.  Had  he  been 
with  us,  and  heard  all  that  has  been  said  among  us  as  to  butter,  he  would  have  adopted 
the  89  limit  long  ago,  and  saved  Inmself  much  unmerited  abuse  and  annoyance. 


Alluding  to  the  statement  made  by  Dr.  Beniays  before  the  Camberwell  Vestry  at 
the  last  meeting,  the  South  London  Obseirer  says  that :  "  The  spectacle  of  several  enidito 
members  of  the  Vestiy  solemnly  checking  on  their  blotting  paper  the  results  of  the 
conflicting  analyses  was  subHme,  and  the  value  of  the  whole  scientific  twaddle  indulged 
in  duruig  the  discussion  was  admirably  demonstrated  by  tlie  fact  that  one  learned 
commentator  alluded  to  Dr.  Beniays  as  the  •  analysist,'  and  another  refuted  the  notion 
of  accepting  as  infallible  that  gentleman's  *ipsy  dixyl'  '* 


In  an  article  on  this  case,  the  (irocer  gives  the  advice  that  traders  shoidd  cause 
every  analysis  to  be  rcfen-ed  to  Somerset  House,  in  the  hope,  doubtless,  tliat  they  would 
occasionally  benefit  by  the  lower  standards  adopted  there  than  by  some  analysts. 
This  is  a  proposal  we  would  most  cordially  endorse,  because  it  would  definitely  put  an 
end  to  the  abuse  showered  upon  us,  as  a  body,  by  certain  trade  organs.  It  woidd  then 
l)c  seen  by  the  public,  that  our  decisions  would  really  be  reversed  in  very  few  cases. 
Indeed,  we  are  certaui  that  nothing  like  so  great  a  percentage  of  our  opinions  would 
bo  altered  as  is  annually  done  on  appeals  in  tlie  Court  of  Chancer}',  ami,  when  such  a 
reversal  did  occur,  no  one  would  thuik  more  of  it  than  they  do  of  the  reversal,  on 
appeal,  of  the  decision  of  a  Vice-chancellor.    That  is  a  thing  which  happens  almost 
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weekly,  &ttd  yet  tlie  judges  of  the  fii:it  iustaiicu  are  not  abused ;  so  why  uot  acuurd  t' 
ihe  saiue  amoiuit  of  cousideratiou  '?    Is  it  to  he  held  thai  we  ought  to  be  more  infalbMe 
Ulan  a  Yicc-ckmiccllor '? 


The  (hoetr  ni-gues  that  the  analyses  done  at  Somerset  House  must  be  more 
trustworthy  Lhau  those  by  PnbHc  Analysts,  because  the  Governmeut  chemists  hava  uu 
desire  to  make  •*  cases."  TJiis  is,  once  more*  the  old,  old  story !  Why  on  earth  shonki 
any  analyst  desbre  to  '*  make  cases  ?  "  Ntdth  jr  liis  iiipoiutuiont,  iior  his  rcmmicration, 
in  any  way  dopends  on  such  a  course.  lie  is  not  the  dctectivet  and  he  docs  not  oven 
Isnow  from  whence  his  snuiiiks  come,  and  bo  what  interest  can  ho  iios.sibly  have  except 
simply  to  do  his  duty  to  the  best  of  his  ability  ?  Indeed,  if  interest  acted  in  any  way, 
it  would  bo  in  the  direction  of  making  aa  few  cases  as  he  could,  and  so  snviug  the 
annoyance  of  attending  police  courts.  That  there  should  be  a  Court  of  Appeal  in  every 
matter  is  most  debnuble,  aod,  no  doubt,  as  science  progresses,  the  differences  of  opiuiun 
will  gradually  disappear.  Why  do  not  the  trade  j  -»m*nals  honestly  admit  that  for  one 
such  difference  there  aie  plenty  of  agreements,  and,  instead  of  abusing  the  analysti*, 
dii-ect  their  peus  to  persuade  tradesmen  to  act  properly  up  to  the  Act,  and  openly  label 
and  sell  thek  mixtures  as  mixtures,  so  saving  both  themselves  and  the  analysts  a  world 
of  trouble.  There  is,  for  instance,  not  a  single  case  of  chicory  in  coffee  but  might  be 
avoided  by  a  little  simple  honct^ty  in  labelliug  on  the  part  of  the  retailer,  but  if  men 
will  sell  widiout  declaring  they  deserve  no  sympathy.  The  Act  came  upon  tlie  country 
at  a  tune  when  not  more  than  three  men  professed  sijecixd  attention  to  food  analyfii;^. 
One  of  Uiem  (the  late  Dr,  Lethcbyl  is  dead,  nnd  only  the  other  two  still  !4uiTive,  aoJ 
so  lK>th  rublic  iVnidystfi  nnd  the  Somerset  House  Court  of  Appeal  have  had  to  veally 
learn  tho  special  portion  of  their  duties  since  the  passing  of  the  Act,  and  it  is  no 
wonder  that  thmgs  take  some  time  to  shalce  down  hito  order.  We  venture  to  say, 
however,  that  no  country  in  Europe  now  contains  so  many  really  exiierienced  food 
experts  as  (Ireat  Britahi,  and  tho  happy  consummation  of  perfect  uuiformity  would  be 
forwiu*ded  if  ^Ir.  Bell  and  his  colleagues  were  not  compelled  to  wTap  them&elves 
lip  in  an  empirical  state  of  inysteiy,  but  were  permitted  to  behave  as  scientific 
men  should  in  the  nnieteenth  century,  and  to  comnmuicate  thou'  processea  and 
staudaixls  to  <jur  Society,  and  so  join  in  advancing  the  science  of  food  analysis.  To  bo 
in  a  position  of  originating  pi-oces^es  and  making  diswn'eries,  and  yet  to  bi3  deb.ur«jd 
from  laying  their  results  before  their  fellow-workers  is,  indeed,  an  imenviablc  position 
far  tmr  cun/irna  nt  Somerset  IIouso.  Kvon  when  ollieiaily  written  to  hy  \h\  Beruayn 
for  their  Hmitii  for  butter,  m  that  he  might  know  in  future,  they  wci-e  not  pcrraittfnl  iq 
put  a  definite  reply  on  i^'^pf^'p  but  had  to  give  a  vagiii'  nnswer.  and  offer  !•»  nhow  hi..i 
jierHonally  whnt  tht^y  must  not  write.  It  is  snrely  time  that  the  Board  of  Iijhmil 
Rorenne  saw  their  way  to  i-emove  so  childish  an  embargo  on  the  publication  of  whnt 
would,  doubtless,  be  the  proofs  of  the  nihility  ttl*  \\mv  s  •ientilic  otticers. 


Our  readers  will  obs&iTe  tliat  houjo  milk  oases  have  been  dismissed  under  tho  new 
Act,  because  the  summonses  w^re  not  served  within  twenty-eight  days  fi%)m  tju* 
pttrchaso  of  the  eamples.  This  important  point  should  bo  kept  in  mini  by  flu 
inepectors,  and  the  law  officers  chai'gcd  with  prosecuting  wiidfcxWvvi  ^jiX, 


^^* 
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What  do  the  censors  of  the  famous  self-constituted  Institute  of  Chemistry  say  to 
the  following  ?  A  would-be  analyst,  who  puts  F.I.C.  after  his  signature,  and  whose  name 
appears  in  the  published  list  as  one  of  the  Fellows  of  the  Institute,  has  been  sending  letters 
to  food  manufacturers  something  in  the  following  style : — **  I  have  been  examining  your 
products  and  find  a  large  proportion  of  copper.  I  shall  of  course  act  under  proper  advice, 
but  lam  afraid  there  is  no  coui*se  open  to  me  but  to  place  the  matter  in  the  hands  of  the 
proper  authorities."  In  one  case  the  result  of  the  letter  was  a  request  to  analyse  other 
samples,  for  which  the  would-be  analyst  charged  a  good  round  fee,  fmnul  coppn-  in  each 
cascy  and  was  imfortunately  paid.  Similar  samples  were  afterwards  submitted  to 
analysts  of  repute,  who  found  either  no  copper  at  all,  or  the  infinitesimal  traces  which 
are  present  in  most  organic  substances.  We  can  scarcely  look  upon  this  dismterested  (?) 
work  as  anything  short  of  a  species  of  black  mail.  Tliank  goodness  the  man  is  not  a  Public 
Analyst.  We  can  give  the  censoi-s  copies  of  several  of  tlie  letters  which  we  have  seen,  and 
shall  be  curious  to  sec  how  these  "  elevators  *'  of  the  profession  of  chemistry  will  act  in 
tlio  matter. 


Mr.  John  Pany  has  been  appointed  PubUc  Analyst  for  the  Borough  of  Ponryn. 


RECENT  CHi:MICAL  PATENTS. 

The  following  specifications  have  been  pubhshed  dm-mg  the  past  month,  and  can  be 
obtained  from  the  Great  Seal  Office,  Cursitor  Street,  Chancer}'  Lane,  liOndon. 

1879.  Name  of  Patcutoo.  Title  of  Patent.  Pri^'C 

No. 

189    A.  H.  Allen Treatment  of  Sulphurous  Gases           -Id. 

845    R.  E.  Cromptoa  and  J.  W.  WilliamB      Apparatus  Employed  in  Electric  Lighting      . .         . .  2d. 

359    T.  W.  Grieve Lamp  or  Apparatus  for  Shading  Electric  liight         . .  Cd. 

269    F.  M.  Lyte       Separation  of  Metals  from  Metallic  Ores  by  Treatment 

with  Acids,  Brine,  tie 8d. 

335    E.  L.  Poraire Electrical  Light  Apparatus         2d. 

416    J.  D.  Andrews Electric  Lamps 2d. 

427    C.  Dubos         Electric  Lamps 4d. 

461    G.  Wlieeler Manufacture  of  Citrate  of  Magnesia Cd. 

469    N.  J.  Heckmann        Treatment  of  rAi)cr  and  Parchment  to  detect  Erasures  2d. 

588    E.  T.  A  W.  R.  Bouafield       . .         . .     EliHjtric  Light Cd. 

594    E.  (t.  Brewer Apparatus  for  Manufacture  of  Hydrogen  (Jas             ..  Cd. 

673    T.  J.  Smith Extracting  Mucilage  from  Seaweed       (kl. 

698    H.  J.  Smith Contrivance  used  in  Processes  Involving  Formation, 

d'C,  of  Chemical  Compounds        Cd. 

705    W.  J.  Strypc Apparatus  for  Manufacture  of  Sulphuric  Acid           . .  Cd. 

713    O.  C.  Boss       Production  of  Sulphur Id. 

778    J.  C.  Mewbnm           Apparatus  for  Cooling  Fatty  Acids       M. 

803    C.D.Abel       Electric  Lamps Cd. 


BOOKS,    &c.,    RECEIVED. 

The  Chemist  and  Dniggist ;  The  Brewers'  Guardian  ;  The  Britisli  Medical  Journal ;  The  Medical  Press ; 
The  Pharmaceutical  Journal  ;  Tho  Sanitaiy  Record  ;  The  Miller  ;  Journal  of  Applied  Science: 
The  Boston  Journal  of  Chemistry  ;  The  Provisioner  ;  The  American  Di\ir\-min ;  The  Practitioner  ; 
American  New  Bemedies ;  Proceedings  of  the  American  Chemical  Society ;  Lc  Praticien ;  The  Inventors* 
Jiecord  ;    New  Yorlt  Pnblic  Health  ;    Philadelphia    Printers*  Circular. 
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SOCIETY  OF  PUBLIC  ANALYSTS. 

The  next  Meetmg  of  this  Society  will  be  held  at  Burlington  House,  Piccadilly,  on 
Wednesday  evening,  the  19th  November, 


ON   THE   OXIDATION   OF    SULPHUR   IN   GAS   BY   COilBUSTION. 
Bt  W.  C.  Youno,  F.C.S. 

In  No,  8  of  Tue  Anai^yst*  I  published  an  account  of  some  experiments,  made  for  the 
purpose  of  ascertaining  whether  sulpliurous  or  Hiilphuric  acid  was  produced  by  the 
combustion  of  gas  containing  sulphur,  the  results  of  which  led  mo  to  the  conclusion 
that  practically  the  whole  of  the  aulphur  present  was  converted  immediately  into 
sulphuric  acid.  This  conclusion  was  afterwai-ds  borne  out  by  Billiman  and  Sadler  in  a 
paper'*  on  the  volumetric  determination  of  sulphur  and  ammoma  in  illuminating  gas,** 
which  appeared  in  Th^  Journal  of  Gas  Li4jhtin<f^  vol,  29,  p.  401,  and  subeequeutly 
by  Heisch  and  Wigner  in  this  joumal.f  Having  this  conviction,  it  seemed  to  me 
possible  to  absorb  the  acid  fumes  by  passing  the  products  of  combustion  over  zinc  in  a 
fine  state  of  division,  by  which  means  a  very  simple  method  of  estimating  the  sulphur 
would  be  found  as  the  difference  in  weight  of  the  apparatus  before  or  after  use  would 
be  due  solely  to  sulphuric  acid.  In  attempting  to  put  this  into  practice,  T  was  surprised 
to  find  that  the  zinc  was  quite  unaffected,  except  in  places  where  moisture  had  con- 
densed, and  there  sulphate  had  formed.  I  noticed*  moreover,  in  the  course  of  numerous 
experiments  tliat  wherever  sulphate  was,  there  also  was  carbonate  to  be  found.  This 
result  casting  some  doubt  on  my  former  conclusions,  I  dett^rmined  to  investigate  the 
subject  farther,  and  avoid  using  any  alkaline  or  basic  substance  as  an  absorbent  of  the 
acid.  Accordingly,  I  first  determined  the  amount  of  sulphuric  acid  contained  in  the 
water  condensed  in  the  gas  referees'  appai'atus,  used  without  carbonate  of  ammonia 
before  and  after  oxidation  with  nitric  acid,  when  I  obtained  an  average  of  '5  grains  of 
sulphur  per  100  cubic  feet  consumed,  but  in  no  case  did  I  find  an  increase  when  the 
liquor  was  boiled  with  nitric  acid  previous  to  precipitation.  As  it  was  possible  tliat  the 
condenser  was  too  hot  to  admit  of  the  absorption  of  the  acid  by  the  condensed  water,  I 
next  caused  a  fine  stream  of  water  to  flow  on  to  the  glass  baits  in  the  cylinder  by  means 
of  a  moditication  of  Bischofs  constant  level  apparatus,  used  in  his  method  of  water 
analysis.  A  drawing  of  this  apparatus  will  be  found  m  a  paper,  by  me,  printed  In 
The  Journal  o/  Qan  Lightinff^  vol.  29,  p.  454.  It  consists  of  an  inverted  flask,  the 
neck  of  which  is  fitted  into  a  tube  narrowed  towards  the  end  to  a  fine  bore,  and  fitted 
near  its  extremity  with  a  stop-cook ;  on  to  this  tube  is  blown  at  right  angles  another 
tub©  bent  up  again  so  as  to  be  parallel  with  the  former,  and  furnished  near  the  top  with 
a  stop-cock.  To  use  tliis  apparatus,  the  flask  is  filled  and  the  tube  fitted  firmly  into  its 
neck,  the  whole  inverted  and  the  lower  stop-cock  opened  ;  wlien  the  flow  of  water 
oeases  the  dcUvery  can  be  regulated  to  any  desired  rate  by  means  of  the  upper  Bto\j*owik, 


Vol.  i„  p.  49.  \  Vo\,  m.,  vv*  \aa. v^. 
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The  following  results 

were 

obtained 

in  this  way  : — 

Sulph 
per 

iwr  oondenaed  m  H2  SO4  in  gnlni 
100  enbie  feet  of  gu  oosunmed. 

Total  Snlphvr  in  MS  in  gnins 
per  100  eabio  feet. 

1. 

•90          ..       . 

12-9 

2. 

•66 

14-8 

3. 

•80 

11-9 

4. 

1-26 

12-8 

6. 

1-26 

15-4 

6. 

1-31 

14-6 

7. 

1-53 

12-7 

8. 

•98 

18-2 

It  seems,  therefore,  that  either  by  using  a  larger  quantity  of  water,  or  by  oooling 
the  cylinder,  the  amount  of  sulphuric  acid  condensed  was  somewhat  increased  but  not 
to  the  extent  expected,  as  fully  half  the  space  in  the  cylinder  was  kept  quite  cool  during 
the  progress  of  the  experiment.  This  experiment  was  varied  by  carrying  the  end  of 
the  eduction  tube  of  the  referees'  apparatus  into  the  neck  of  another  cylinder,  on  to 
the  glass  balls  in  which  the  water  was  run,  so  that  the  condensing  power  of  the 
apparatus  was  vastly  increased  whilst  using  the  same  quantity  of  water  as  before. 

The  results  thus  obtained  are  as  follows  : — 

Soj^nr  oondsnaed  as  Ha  SO4  in  gnina         Total  Solphnr  in  gas  in  grains 
per  100  cubic  feet  d  gas  eonsomed.  per  100  cubic  feet. 

1 102  12-8 

2 101  161 

A  second  estimation  of  the  sulphur  in  the  liquor  obtained  in  these  experiments  was 
made  after  oxidation,  but  no  increase  was  obtained.  It  was  clear,  therefore,  that  the 
means  adopted  were  inadequate  for  the  purpose  of  the  complete  absorption  of  the 
sulphur  acids  formed,  but  it  seemed  to  me  that  if  only  sulphuric  were  formed  these 
means  were  competent  to  arrest  it ;  and  to  assure  the  presence  of  that  acid  only,  I 
substituted  bromine  water  for  the  water,  using  only  one  condenser,  when  the  following 
results  were  obtained : — 

Solphnr  in  grains  per  100  cabio  feet       Total  Snlphnr  in  gas  in  grains 
of  gas  consumed.  per  100  enbio  feet. 

1 3-28  18-8 

2 6-20  12-4 

3 8-22  181 

In  these  experiments  the  sulphur  obtained  as  sulphuric  acid  increased  with  the 
bromine  water  employed,  which  in  the  last  one  was  a  saturated  solution  ;  as,  however, 
a  considerable  portion  of  the  sulphur  had  escaped  condensation,  a  trial  was  made  with 
the  double  apparatus  before  described,  substituting  bromine  water  for  the  water,  when 
very  similar  results  wc::o  obtained,  as  will  be  seen  below  : — 

Sulphur  obtained  in  grains  per  100  cubic         Total  Sulphur  in  grains  per 
feet  of  gas  consumed.  100  cubic  feet  of  gas. 

1 7-26  10-80 

2 7-32  9^48 

It  being  evident  that  sulphuric  acid  could  be  absorbed  from  the  mixture  of  gases 
by  means  of  water,  the  inference  drawn  from  the  failure  to  obtain  the  whole  of  the 
sulphur  was  that  the  remainder  escaped  in  the  form  of  sulphurous  acid,  the  means 
employed  not  being  sufficient  to  oxidise  the  whole;  accordingly  I  again  varied  the 
experiment  by  placing  bromine  imder  water  beneath  the  burner,  dispensing  with  the 
dripping  apparatus,  and  substituting  a  reservoir  of  bromine  under  water  in  the  upper 
ejrijnder,  formed  by  removmg  the  tube  in  the  bottom  and  plugging  the  hole. 
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In  tins  way  I  obtained  more  sulplmr  in  the  form  of  Bulphuric  acid*  per  100  cubic 
feet  of  gas  consumed,  than  wa»  given  by  the  method  employed  for  estimating  tho  total 
quantity  of  that  impurity  in  the  gas,  as  will  be  seen  below  : — 

SnJphor  m  Ha  9O4  tound  by  wp«jiliiwjQt  a«  ftborc    Total  Sulidjor  uj  gw  by  ** : 

i1e»)cribed  in  gM  per  100  cublo  toat  (A  gM.  aotkod  La  gma  per  100  eabto  loat. 

1 14*2  12-6 

2 13-8  ..         ..         ..         12-4 

3,         12-5  H-3 

As  some  of  the  Bulphur  obtained  may  liave  been  dorivod  from  the  vtUcanizet 
rubber  connections  employed  in  Uiese  experiments  they  were  repeated,  cork  being 
substituted  for  the  rubber,  when  the  results  obtained  were  practically  the  same  as  those 
given  by  the  usual  method  of  estimating  the  sulphur. 

Repeat  of  last  experiment,  cork  connections  substituted  for  vulcanized  rubber : — 

Sulphor  as  H3  SO4  In  gmlita  Solphor  by  "  Bofertioe'  **  meihod 

per  100  «ublc  foet«  In  grftlus  per  100  cable  fiMit. 

1 1300  131 

2 *»'28  1)2 

3 1.1-20  13-3 

These  results  show  beyond  doubt  that  sulphtiroua  acid  only  is  forme<l  when  gas  is 

bumod  in  aBunsen  burner  imder  the  **  Gas  Referees"  "  apparatus,  as  the  small  quantity 

condensed  as  sulphuric  acid  by  water  alono  may  reasonably  be  assumed  to  have  been 

oxidised  during  its  passage  through  tlie  aparatus.     It  is  remarkable,  however,  that  in 

all  the  experiments  I  have  made  where  alkali  or  alkaline  carbonate  was  used  as  tho 

absorbent  no  trace  of  sulphite  could  be  detected ;    that  sulphurous  acid  cannot  be 

detected  in  the  water  condensed  in  the  cylinder,  by  the  ordinary  tests,  and  that  when 

the  cylinder  is  packed  with  zinc,  or  copper  turnings,  the  whole  of  the  sulphur  is  arrested, 

the  resulting  compound  being  invariably  sulphate,  and  especially  so  in  face  of  tlie 

circumstances  that  tho  air  in  the  apparatus  was  formed  to  contain,  on  an  average, 

only  12  per  cent,  of  oxygen  when  the  gas  was  burning  at  the  rate  employed,  which  was 

•6  cubic  feet  per  hour ;  but  if  any  doubt  could  have  remaiued  as  to  the  power  of  the 

current  of  hot  ab*  to  oxidise  the  alkaline  and  other  sulphites  formed  (by  the  action  of 

sulphurous  acid  on  carbonate  of  zinc  or  copper),  the  result  of  the  following  experiment 

must  have  entirely  removed  it.     An  alkaline  solution  of  sulphite  of  soda,  containing  the 

equivalent  of  G  per  cent,  of  sulphur,  was  slowly  run  on  to  the  ghiss  baOs  in  the  cylinder 

of  a  Gas  Referees'  sulphur  apparatus,  tho  flame  of  a  small  spii'it  lamp  bcmg  employed  in 

the  place  of  a  Bimsen  burner  to  produce  the  current  of  air,  when  it  was  found  that  the 

whole  of  the  sulphite  was  oxidised  into  sulphate  before  it  reached  the  bottom  of  the 

apparatus. 


SOME  OBSERVATIONS  ON  THE  IODIC  ACID  TEST  FOR  MORPHIA. 
(Ahitract  of  Paper  by  Da.  Dupre,  from  Guy's  Hospital  Reports^  of  1863). 

Test  solution  employ^ — Iodic  acid,  1  part  in  15  parts  water  ;  starch,  5  grains  boiled 
with  2,000  grains  of  water ;  ammonia,  ordinary  strength  as  used  in  testing,  and  the 
game  diluted  about  60  times. 

Solutions  of  morphia  or  its  salts,  as  nearly  neutral  as  posaible,  give  a  yellow 
oolooratioQ,  on  addition  of  iodic  acid  ;  a  tint  is  still  perceptible  when  1  part  of  morphia 
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iB  present  Lu  20,000  parts  of  solution.  As  long  as  the  dilution  is  not  greater  than  1  in 
600,  a  blue  colouration  is  produced  on  addition  of  starcli ;  helow  this  strength  tJie  pro- 
duction of  the  blue  becomes  unceitain,  and  it  fails  altogether  to  make  its  appearance  if 
the  dilution  exceeds  1  in  1,000.  In  the  case  of  ordinary  reducing  agents,  tha  blue 
iodide  of  starch  is  produced,  even  if  they  are  so  diluted  that  the  yellow  colouration,  due 
to  the  iodine  liberated  from  tlie  iodic  acid,  is  no  longer  perceptible.  If  to  the  mixture  of 
iodic  acid  and  morphia  solutions  an  excess  of  ammonia  is  added,  the  yellow  colouration 
produced  by  the  iodic  acid  is,  as  shown  by  Leforfc,  considerably  increased  in  intensityi 
and  the  colom-ation  may,  imdor  these  conditions,  still  be  perceived  in  solutions  holding 
no  more  than  1  part  of  morphia  in  80,000  parts  of  solution.  The  colouration  produced 
in  ordinary  reducing  agents  is  discharged  by  ammonia.  As  stated  above,  mixtures  of 
iodic  acid  and  morphia,  coutaiuing  less  than  1  part  of  morphia  in  1,000  parts,  no  longer 
become  blue  on  addition  of  starch.  If,  however,  a  very  dilute  solution  of  ammonia  bo 
carefully  poured  on  to  the  surface  of  this  mixture,  which  is  best  done  by  means  of  a 
fine  pipette,  two  coloured  rings  make  their  appearance  at  the  junction  of  the  two 
fluids.  A  blue  ring  becomes  visible  in  the  lower  acid  layer*  and  a  brown  one  in  the 
upper  alkaline  portion  ;  when  the  two  layers  are  mixed  the  whole  assumes  a  brownish 
colour.  In  this  way  the  blue  ring  may  be  made  visible  in  solutions  containing  only  1 
part  of  morphia  in  20,000  parts  of  solution.  If  a  drop  of  the  mixture  of  morphia  and 
starch  is  carefully  evaporated  on  a  piece  of  white  porcelain,  and  the  dry  spot,  after 
cooling,  is  moistened  with  iodic  acid,  as  little  as  l-2O,U0Oth  grain  of  morphia  may  be 
recogmsed  by  the  blue  colouration  produced. 
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*  THE  NON-EXISTENCE  OF  NASCENT  HYBROGEN. 
By  Dr,  Donatio  Tommosi, 

The  author  has  proved  by  very  ingenious  experiments  that  the  so-called  nascent 
hydrogen  does  not  differ  in  any  respect  from  ordinary  hydrogen.  Of  the  varioua 
experiments  we  will  mention  the  most  important. 

1.  A  solution  of  clalorate  of  potash  was  treate<l  for  some  time  with  sodium 
amalgam.  The  hquid  was  then  neutraUzed  with  nitric  acid  and  tested  for  chlorine 
with  nitrate  of  silver,  but  no  chloride  of  silver  was  produced,  showuig  tlie  nascent 
hydi'ogen  does  not  reduce  the  chlorate. 

!2.  The  experiment  was  repeated,  but  this  time  with  constant  addition  of  some 
acetic  acid  to  keep  the  liquid  slightly  acid.  After  six  hours  the  liquid  was  tested  with 
nitrate  of  silver,  and  foimd  to  be  free  from  clilorine. 

S.  A  saturated  solution  of  potassium  chlorate  was  acidulated  with  sulphmic  acid 
and  divided  into  two  parts.  The  one  was  treated  with  zinc  and  the  other  with  sodium 
amalgam.  The  fluids  were  botli  filtered  before  the  free  acid  was  neutralized.  They 
were  then  both  tested  for  chlorine.  The  one  treated  with  the  sodium  did  not 
precipitate  with  the  silver,  but  the  other  gave  a  copious  precipitate.  It  may  now, 
perhaps,  be  thought  the  reduction  of  the  chlorate  was  due  to  the  nascent  hydrogen 
evolved  by  the  action  of  the  zinc  on  the  sulphuric  acid,  but  the  following  experiment 
proves  the  roductiou  may  be  due,  partly  at  least,  to  the  zinc  alone. 
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A  very  weak  solution  was  bo  slightly  acidulated  with  sulphuric  acid  as  scarcely  to 
act  upon  zinc.  This  solution  was  put  into  a  U  tube  and  decomposed  by  a  galvanic 
battery^  composed  of  eight  Bunson  elements.  The  negative  electrode  consisted  of 
platinum  foil ;  the  positive  one  of  zinc  foil.  After  two  hours  a  httle  of  the  liquid  (zinc 
aide)  was  tested  for  chlorine,  and  it  gave  copious  precipitate  with  silver,  tlie  other 
(platinum  side)  did  not  contain  a  trace.  So  from  the  experiment  it  appears  that  even 
electrolytic  hydrogen  does  not  reduce  the  chlorate,  but  the  reduction  was  caused  by  the 
zinc.  In  order  to  prove  this  still  more  conclusively  the  experiment  was  repeated  with  a 
platinum  electrode  instead  of  the  zinc  one,  a^d  no  trace  of  chloride  was  produced  oven 
after  20  hours. 

The  author  found  it  impossible  to  reduce  perchlorate  of  potash  with  so-called 
nascent  hydrogen  prepared  by  any  of  the  known  methods. 

Whenever  so-called  nascent  hyckogen  reduces^  it  is  becaune  it  hnppous  to  be 
accompanied  by  a  sufficient  amount  of  heat  evolved  during  the  chemical  action  of  the 
substances  which  yield  the  hydrogen^  but  not  because  it  possesses  other  properties 
than  ordinary  hydrogen.  The  author  also  considers  it  highly  improbable  the  nascent 
hydrogen  should  consist  of  isolated  atoms  of  H. 


GAS    REGULATORS. 

A  NEW  form  of  gas  regulator,  or  governor,  originally  designed  merely  for  appUcation  to 
street  lamps,  has  been  brought  under  our  notice.  It  appears  to  possess  special 
advantages  for  laboratory  use  in  the  perfection  with  which  it  regulates  the  supply  of 
gas  under  varying  pressures. 

The  inventor,  Mr.  Borrodaile,  has  discarded  the  ordinary  flexible  diaphragm,  and 
constructs  the  governor  entirely  of  metal.  For  sizes  constructed  to  pass  five  feet  or 
less  per  hour,  the  apparatus  consists  of  a  small  brass  cell  carefully  turned  inside.  The 
diameter  of  the  cell  is  nearly  that  of  an  ordinary  shilling,  and  it  is  about  one-thii*d  of 
an  inch  deep.  The  inlet  and  outlet  pipes  for  the  gas  pass  into  the  top  and  bottom  of 
the  cell.  The  only  movable  part  is  a  thin  flat  metallic  disc,  turned  so  as  to  fit  the 
cell  accimitely,  though  loosely  enough  to  vibrate  freely.  This  disc  carries  a  short 
metallic  tube  about  a  quarter  of  an  inch  long,  which  serves  as  a  guide  to  ensure  the 
parallel  motion  of  the  disc,  and  also  as  the  tube  through  which  the  gas  passes  from 
the  lower  part  of  the  ccU  to  tlio  upper.  The  regulation  is  effected  by  the  rising  or 
falling  of  the  disc.  When  the  pressure  rises,  this  disc,  canning  with  it  the  metallic 
tube  through  which  the  gas  passes,  rises  also,  and  by  bringing  the  end  of  the  tube 
nearer  to  a  fixed  plate,  partially  cuts  off  the  supply  of  gas,  similarly,  when  the  pressure 
la  diminished,  the  plate  falls  and  the  gas  way  is  increased. 

Simple  as  the  invention  is,  it  works  better  than  the  ordinary  governors^  as  the 
following  experiments  will  show. 

Three  burners,  nominally  four  feet,  were  attaclied  to  the  same  pipe,  under  a  gas 
pressure  of  9-lOtha  of  an  inch.  The  consumption  of  the  three  was  11 '7  feet  per  hour, 
or  an  average  of  B'9.  The  gas  presanre  was  suddenly  increased  to  19*10th8,  and  it  was 
impoBsible  to  detect  any  dififerenoe  in  the  illuminating  power. 
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One  governor  with  burner  attached  was  tested  separately. 

Under  a  preasare  of  tKlOtlie  inch  it  passed  3*87  C.F.  per  hoar. 
19-lOths      „  „        3*83 

The  orif  ce  of  the  burner  (an  ordmary  batswing  jet)  was  reduced  to  less  than  half 
its  area  by  xiutting  a  thick  piece  of  paper  in  the  aUt. 

Under  a,  preasiuro  of  9-10tli8  ioch  it  pftssed  3'85  C^,  per  boor. 
19'10thfl      „         „        3-80 
A  test  was  made  another  day  at  higher  preBSures,  and  the  following  results  were 
obtained ; — 

Under  pressure  of  9-lOtlia,  a  bnmer  passed  3-80  C,F.  per  homr. 
30-lOthfl,        „  „      3-70 

„  „        50.10ths 3-67 

Another  governor,  made  to  pass  more  than  80  cubic  foet  per  hour,  was  connee 
with  four  of  the  largest- sized  Bunsen  burners  and  used  to  heat  a  steam  bath.  Under  a 
pressure  of  19-lOths  the  consumption  was,  when  all  four  burners  wore  turned  on,  33-ft. 
per  hour ;  when  only  one  burner  was  turned  on,  82*6-ft.  per  hour.  We  have  been 
HflLog  it  very  successfully  for  regulating  the  supply  of  gas  to  air  drying  baths,  and  are 
teaiing  it  for  regulating  the  currents  of  air  in  gas  wasliiug  experiments. 
In  will  be  found  valuable  in  the  laboratory  in  many  other  ways. 
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SPECIFIC    GRAVITIES   OF   FATS,    RESINS,   ETC. 

By  Dr.  H.  Hager. 

The  author  first  describes  a  simple  method  for  determining  these  specific  gravitu 
This  consists  in  melting  the  respective  fat,  dropping  it  into  a  flat-bottomed  vess 
containing  aleohol»  in  such  a  manner  that  the  point  &om  which  tlie  drops  are  allowed 
to  Ml  is  not  over  three  centimetres  distant  from  the  surface  of  the  alcohol,  and  that 
each  drop  be  allowed  to  fall  on  a  different  spot.  The  fat  globules  thus  deposited  at  the — 
bottom  are  thcxi  removed  to  a  Uquid,  consisting  of  cither  alcohol,  water  or  glycerin,  orj 
mixtures  of  these,  until  after  careful  stirring  and  reduction  or  increase  of  the  density, 
by  the  addition  of  one  or  another  of  the  above  Uquids,  tlie  fat  globules  are  held  in 
cquihbrium  in  any  part  of  the  hquid.  The  specific  gravity  of  the  latter  is  then 
determined,  and  this  is«  of  course,  at  the  same  time  the  specific  gravity  of  the  fat* 
The  author  then  gives  a  list  of  specific  gravities,  which  is  here  reproduced  : —  M 

Bp.  Kr«  at  16~lft-  0.  H 

Butter  Fat,  clarifiea  by  aettling 0'938— 0*940  ■ 

„        „    aeveral  months  old        0936— 0'987  ^^B 

ArtiBckl  Butter 0*924—0-990  ^^M 

Hog'B  Lard,  frcflb 0031— 0932  ^^H 

„        „      old 0'940— 0-942  V 

Bee!  Tallow 0-925— 0-929  ■ 

Sheep'aTaUow           0-037— 0-040  I 

Beef  and  Slieep'B  Tallow,  mixed  1:1            0936— 0-938  H 

Batter  of  Cacao,  (reah 0-950— 0952  fl 

very  old 0-945— 0-946  H 

„      and  Beef  TiUiuw,  mixed  1:1 0-938— 0'939  I 

Expressed  Oil  ol  Nutmegs 1016— 1*018  ■ 

„             „           „         extracted  with  carbon  diaulphide     ..  1-014—1-015  V 

„             „           V          adulterated  with  (atty  adds 1-010— 1-011  fl 
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Bp.  gr.  ftt  15—16^  0. 

Expressed  Oil  of  NutmegB,  cryBtalline       0-966— 0-966 

Stearic  Acid,  melted  and  in  drops 0*964 

„      ciystalline        0-967— 0-969 

Wax,  yellow 0-969— 0-962 

„    African 0-960 

„    yellow  and  resin,  mixed  1:1 0-973—0-976 

„      and  paraffin,  mixed  1:1  0-916-0-919 

„   yellow  ceresin,  mixed  2:1  0-942— 0-943 

Ceresin,  yellow  0-926—0-928 

Wax.  Japan 0-977— 0-978  ; 

„    veryold 0-968— 0-970 

„    white,  very  old  and  true         0-963—0-964 

„        „    new  0-916-0-925 

„        „      „    and  stearic  acid,  mixed  1:1  0-945 

Wax,  gp.  gr.  0-963  and  stearic  acid,  sp.  gr.  0-963  mixed  1:1       . .         . .  0-976 

Ceresin,  very  white,  pure 0-906—0-908 

white 0-923—0-924 

AraucariaWax  0-990 

Besin  (fr.  pine),  yellow  transparent 1-083 — 1-084 

„    whitish,  opaque 1-044-1-047 

„    very  dark  colophony 1-100 

Shellac,  Ught  coloured  1-113- M14 

darker M23 

bleached        0-966—0-968 

Dammar,  old 1-076 

Copal,  East  Indian ..  1-063—1-070 

„      Westlndian 1-070—1-800 

,,      veryold  1-054 — 1-055 

Benzoin,  Siam  1-235 

„  Penang         1-145—1-155 

Borneo         1165—1170 

Guaiac  Resin,  pure 1-236—1-237 

Amber 1074— 1-(>94 

Sandarac         1-038— 1-04'i 

Mastic 1-056— 1-060 

Balsam  of  Tolu,  old  brittle 1-231-1-232 

(Kamala  1-115-1-120) 

(Lycopodium 1-016-1-020) 

Many  of  these  figures  may  be  used  as  criteria  for  distinguishing  the  various 
bodies. — AVw  Bemedies. 


ALUM  IN  BAKING  POWDER. 

In  a  recent  issue  of  the  Scientific  American  Supplement  will  be  found  a  communication 
from  G.  E.  Patrick,  Professor  of  Chemistry  in  the  University  of  Kansas,  giving  details 
of  a  scries  of  practical  tests  to  determine  whether  the  hydrate  of  alumina  is  dissolved 
by  the  gastric  juice.  The  question  has  a  vital  bearing  on  the  discussion  as  to  the  safety 
of  using  alum  in  baking  powders.  Professor  Patrick  attacks  it  without  prejudice,  by 
strictly  scientific  methods,  and  arrives  at  results  which  are  certainly  gratifying  in  view 
of  the  wide  use  of  alum  powders  in  our  kitchens. 

Professor  Patrick  takes  his  text  from  the  pubhshed  opinion  of  a  prominent  physician 
who  says,  after  stating  the  difficulties  attending  a  thorough  mixture  of  the  ingredients 
of  alum  baking  powders: — "But  even  if  the  exact  proportions  were  maintainftd.^^<^ 
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salts  formed  would  retain  their  injnrious  properties,  as  they  would  dissolve  in  the 
gastric  juice.  The  gastric  juice  contains  not  only  lactic  acid,  but  a  large  amount  of 
hydrochloric  acid,  and  both  the  sulphate  and  hydrate  of  alumina  would  be  dissolved.  " 

After  testing  by  reference  to  authorities  the  statement  that  the  gastric  juice  contains 
a  large  amount  of  hydrochloric  acid,  and  finding  the  weight  of  evidence  to  be  that  the 
quantity  is  in  reahty  extremely  minute,  and  that  Httle  not  free.  Professor  Patrick 
proceeds  to  describe  his  examination  of  the  practical  question  whether  the  hydrate  of 
alumina  as  it  exists  in  bread  after  baking,  when  made  with  alum  powders,  will  be 
dissolved  in  tlie  fluids  of  the  alimentary  canal. 

This  question  could  be  determined  only  by  careful  tests  with  living  animals. 
Professor  Patrick  foimd  cats  to  be  most  available.  Having  made  biscuits  with  an 
acknowledged  alum  baking  powder,  using  twelve  times  the  proportion  of  powder 
directed  on  the  labels,  and  employing  for  each  experiment  a  distinct  sample  of  powder, 
he  fed  the  biscuits  to  cats  that  had  fasted  from  one  to  two  days.  The  amount  eaten  in 
each  case  was  enough  to  give  at  least  half  a  teaspoonful  of  powder  to  each  experiment. 
After  allowing  for  digestion  20  minutes,  45  minutes,  IJ  hours,  2  hours,  and  2^  hours, 
respectively,  the  cats  were  killed,  and  the  contents  of  the  stomach  and  small  intestines 
were  carefully  examined  for  dissolved  alumina.  In  each  case  undissolved  hydrate  of 
alumina  was  found,  but  of  dissolved  alumina  there  was  never  a  trace. 

Surprised  at  the  uniformity  of  these  results,  and  thinking  that  the  organic  matter 
of  the  flour  might  have  interfered  with  the  solution  of  the  alumina  or  his  detection  of 
it,  Professor  Patrick  made  two  crucial  experiments.  In  each,  two  teaspoonfuls  of  the 
powder  were  mixed  with  water  and  baked  at  the  ordinary  temperature  of  the  oven. 
The  mass  was  then  fed  to  a  cat  (under  compulsion)  and  after  a  specified  time  the 
stomach  and  intestines  were  examined  as  before.  In  neither  case  was  a  trace  of 
dissolved  alumina  discovered. 

Similar  experiments  were  then  tried  with  unbaked  (gelatinous)  hydrate  of  alumina, 
and  in  these  cases  a  trace  of  dissolved  alumina  was  foimd ;  the  inference  being  that  it 
is  not  safe  to  eat  dough  made  with  alum  powder — it  should  always  be  baked.  Another 
important  practical  point  was  also  suggested — namely,  that  if  bread  is  carelessly  mixed 
or  with  insufficient  water,  some  of  the  powder  may  remain  dry  and  the  alum  not 
changed  to  the  hydrate ;  in  which  case  the  effect  would  probably  be  injurious. 

In  order  to  test  this  question,  and  also  to  furnish  a  check  on  the  other  experiments 
with  biscuits.  Professor  Patrick  had  a  batch  made  in  which  the  mixing  was  less 
thorough  than  usual  and  with  less  water.  These  were  fed  to  cats,  and  subsequent  tests 
developed  in  every  case  a  trace  of  dissolved  alumina.  These  experiments,  while 
proving  the  reliability  of  those  first  described,  go  to  show.  Professor  Patrick  thinks, 
that  to  insure  the  entire  absence  of  alum  in  the  bread,  the  mixing  must  be  done  with 
plenty  of  water.  As  a  simple  precaution  it  might  be  well  to  mix  the  batter  too  thin  at 
first,  and  stiffen  it  by  the  addition  of  pure  flour. '•= — New  Remedies, 


Mr.  J.  Baynes  has  been  appointed  Pubhc  Analyst  for  the  Borough  of  Boston. 

*  We  do  not  find,  however,  that  Professor  Patriok*8  experiments  contain  any  reference  to  the  effects 
which  might  be  produced  by  the  insoluble  alumina. —  [Eds.  Akalybt.] 


A  NEW  l^IETHOD  OF  PREPABTNG   SULPEUEETTED  HYDROGEN, 


By  J,  Fletoheb,  F,0.S.,  London  and  Paria. 

Amy  mode  by  which  the  preparation  of  this  useful  gas  can  be  rendered  easier,  and  the 
unpleasantness  of  its  manipulation  diminialied,  will  no  doubt  be  welcomed  by  analysts: 
I  therefore  make  no  apology  for  submitting  the  results  of  some  experiments  made  after 
reading  a  suggestion  in  some  of  the  scientific  journals,  perhaps  your  own,  but  the  name 
doefl  not  at  the  moment  occur  to  me. 

The  plan  is  simply  to  fuse  in  a  small  glass  flask  sulphur  and  solid  paraffin,  leading  the 
resulting  gas  by  means  of  a  perforated  cork,  india-rubber,  and  glass  tube  directly  into 
the  solution  to  be  tested.  Tlie  first  gases  are  not  sulphuretted,  but  when  the  mixture 
has  been  thoroughly  fused  and  mixed  the  sulphuretted  hydrogen  passes  over 
abundantly. 

The  advantage  of  the  process  is  that  the  moment  the  flam©  of  the  lamp  is  removed 
the  evolution  of  gas  ceases,  and  the  little  apparatus  can  bo  laid  aside  without  fear  of 
creating  offensive  smells.  When  used  again,  the  gas  passes  at  once  when  sufficiently 
heated. 

A  washing  buttle  seems  untiecessary.  I  passed  the  gas  for  an  hour  through  such 
a  bottle,  and  the  water,  although  most  strongly  impregnated  with  the  gas,  was  fairly 
clear  and  limpid,  showing  only  the  usual  appearances. 

There  are  a  few  precautions  to  bo  taken.  The  mixture  is  inclined  to  bump  when 
strongly  heated,  but  a  few  pi&oee  of  broken  tobacco-pipe  shank  prevent  that.  Care 
must  be  taken  that  when  the  lamp  is  removed,  and  tlic  gas  ceases  to  pass,  that  none  of 
the  solution  is  sucked  back  into  the  bulb ;  it  is  very  easily  prevented.  A  very  strong 
heat  should  not  be  applied,  as  then  distillations  would  commence  and  the  produot 
condense  in  tlie  tube. 

I  beheve  the  process  to  bo  a  simple,  cleanly,  and  elegant  substitute  for  the  old 
methods,  and  particularly  well  suited  for  small  and  private  laboratories.  How  it  would 
work  in  largo  ones  I  would  like  to  bear  from  those  who  are  in  a  position  to  try  it, — 


I 


Befen*ing  to  the  above  note  the  following  letter  has  appeared  in  the  Chcmkal 

Nems : — 

To  Tma  Editoii  of  "  Tmt  Chemical  News." 

Bib,— -In  the  Chemical  Ktwt,  vol.  xIm  p.  154,  Mr.  J.  Fletcher  has  described  what  he  calls  a  new 
fBDeeas  for  the  prcpamtion  of  H,S  by  melting  siilphar  and  »;olJd  pamBiii  together.  Allow  mo  to  i»tate 
Hill  the  procesB  ir  not  new,  having  been  used  by  mjsell  and  others  as  far  baok  as  1872.  I  oontinuod  to 
tlae  it  for  more  than  twelve  moothii,  but  found  it  tery  unsatisfai.'itory,  because  of  its  explosive  qualitioB, 
and  upon  that  actwunt  gftve  it  ap*  Aa  far  as  I  remember  an  cjtploaion  took  plaoc  aboat  every  ecventh 
experiment ;  at  one  time  the  cork  of  a  flaak  would  be  violently  ojeclcd  and  the  oontento  ae&t  to  the 
ceiling,  at  other  iiiuvs  the  flask  was  completely  destroyed. 

The  prooeaa  works  rt-markably  well  except  for  thtfi  one  faolt^  and  if  Mr.  Fletcher  has  snooeeded  in 
OTorooming  its  explosive  qualities  by  the  addition  of  broken  tobaooo-pipe  ghunks  he  hnfi  indeed  rendered 
t  aerrice  to  chemiflts  in  general.  1  ani,  ^c, 

WILLIAM  JOHNSTONE,  F.LC.,  F.C.8, 

Wlmbad^,  September  3^th,  1879. 
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CORRESPONDENCE. 


[The  Editors  are  not  responaible  for  the  oplnioixs  of  theur  OorrespondeQlfi.] 


To  THK  EdiTOB  of  "  ThK   AlflLTST/' 


StB,~Ii  we  Jiic  to  bolieve  mme  of  oar  wouUl-be  teachers,  tliere  are  — to  pflrophrftHe  one  of  Carlyl 
well-known  sayinps— in  these  lalnnds  about  a  hnndrod  Public  Analysts mostly  fools. 

Under  the&c  molaucholy  ciTcumstanccs,  tho  PharmttccutioaJ  Society  hn»  opparentiy  undertaken  the 
lAsk,  through  its  paid  profesaora  and  editor,  of  educating  us  for  our  work.  Unfortunately,  no  doubt 
owing  to  my  belonging  to  the  majoriiy,  I  often  fail  to  understand  either  the  chemistry,  the  senae,  or  the 
morality  of  the  teiwjhing.     Can  any  one  belonging  to  the  minority  enlighten  me  ? 

In  the  Phannnceutical  Journal  for  September  27th,  I  find  Dr.  Panl  rei)orted  aa  utating  in  evidence, 
that  *'  the  presence  of  tartrate  of  lime  in  cream  of  tartar  was  indicated  by  the  BritUh  Pliarmaccpaia;^ 
and  in  an  editorial  article  in  the  same  unmber  it  ie  said,  that  the  fact  that  tartrate  of  time  is  a  natural 
ingredient  of  cream  of  tartar  ia  recognised  in  the  BHiiKh  J'hurmacopma,  Now,  bearing  in  mind  that 
the  evidence  was  given  in  defence  of  a  person  accnsed  of  having  sold  cream  of  tartar  adulterated  with 
11*7  per  cent,  of  tartrate  of  lime,  I  turn  to  my  Britifih  Pfuirmitccipma,  and  what  do  I  find?  That  the 
presence  of  traces  of  a  calcium  gait,  not  specially  of  tartrate  of  lime,  in  cream  of  tartar  is  rccognir.ed, 
and  that  traces  only  are  meant,  is  placctl,  as  I  rmd  the  book,  beyond  a  doubt,  by  both  the  qualitAtive  and 
the  quantitative  teat  given.  Professor  Redwood's  letter  on  this  anbjeot  is,  I  must  confuse,  beyond  my 
powers  of  nnderstanding ;  but  it  requires  I  BUppose  the  highly-trained  intellect  of  a  pharma45eutical 
ebemist  for  its  oomprehenaion. 

In  the  number  for  October  18th,  I  tind  among  othn^  the  foUovi'ing  evidence  of  ProfcBsor  Attiield 
reported,  "  There  wae  enoTigh  soda  to  warrant  the  name — it  was  about  J  of  a  groin/'  '*  On  account  of 
the  rapidity  of  tlie  maniptilation  of  the  work  by  tlie  boy  in  putting  the  soda  into  the  bottles,  I  hhodd 
certainly  expect  the  quantity  to  vary  from  say  J  of  a  grain  to  3  or  4  graiufl.**    WLy  not  from  nothing 

to .    No  doubt  the    poor  milkman  is    often    punished,    because    in    his    hurry    he    has    merely 

forgotten  to  empty  his  con  of  the  water  he  used  in  washing  it;  and  the  poor  grocer  because 
he  has  ground  first  cl^oory  and  then  coffee  in  the  same  mill,  and  has  mmply  forgotten  to  clean  it 
between  the  operations,  do.,  (&o.  **  The  soda  dropped  into  one  of  the  botUea  falls  on  the  glass  ball, 
sometimes  partly^  sometimes  mainly ;  and  then,  when  the  water  charged  with  gas  is  driven  by  the 
machine  into  the  bottle,  air  and  gas  6soax>e  from  tlie  neck  uf  the  bottle,  and  with  that  air  nearly  always 
comes  out  some  spray,  and  with  that  spray  might  come  a  certain  amount  of  soda."  What  may  not  have 
been  carried  away  by  that  spray?  *"  I  then  pressed  down  the  baU  and  got  out  the  liquid,  and  found  lead 
therein.  I  immediately  examined  the  particles  of  wax  for  lead,  and  found  lead  in  considerable  quantity ." 
Astonishing !  Wlien asked,  '*  Do  you  consider  the  lead  in  the  sample  innocuous?  "^he  answers,  "  Perfectly ; 
auoh  a  minute  quantity  must  be."  Woold  Professor  AttHeld  be  kind  enough  to  give  us  the  eKOOt 
composition  of  the  residue  left  by  this  sample  of  soda  water ;  and  also  tbc  method  which  cjiabled  him 
to  state,  positively,  that  the  water  contained  about  a  |  of  a  grain  of  added  soda  per  bottle?  Also^ 
vould  he  inform  ns  whether,  in  his  analyses  and  reports  on  potable  water,  ho  considers  l*20th  of  a 
grain  of  lead  per  gallon  as  neceBsarily  innocuous  ? 

In  the  same  number  (18)  the  certificate  of  the  analyst  is  given,  in  which  it  ia  stated : — "  This  sample 
ia  evdinary  water  charged  with  carbonic  acid  gas,  and  docs  not  contain  added  bicarbonntc  of  soda,  and  ts 
not  soda  water."  In  his  ovidenoe,  Mr.  Thomas  ia  reported  to  have  stated  ld  answer  to  the  question  * 
*'  Bnppoeing  it  cuntains  only  3  groins?'* — '*  It  would  still  be  soda  water.'^  But  what  says  the  editorial 
article  ?  *•  The  Newport  analyst  followed  the  example  of  many  of  hie  brethren  in  orrinng  at  the 
oondosion  that  the  British  Pharmacirpma  furuifihed  a  standar<l  for  the  composition  of  soda  water, — 
that  if  it  did  not  contain  in  the  half-pint  15  grains  of  carbonate  of  soda,  it  wa^^  not  of  the  nature  and 
quality  of  *  soda  water.'  '*  But  enough  fur  the  present ;  and,  in  conclusion,  I  would  only  ask :  Are  we  to 
accept  such  teaching  as  the  above  ?  Are  phnrmacentical  chemists  trained  iu  this  way  to  supplant  the 
♦  tot>  often  iucomptileut  Public  Analyst?'* — vidt  Professor  Tilden'.s  speech  before  the  Phonnaoeutical 
Booioty,  October  1st.  1679 ;  and,  Mally,  doee  the  Council  of  thu  Pharmaceutical  Society  ^notion  and 
approve  thia  kind  of  teaohing  ?  Yours  truly, 

A.  DUPEE^ 
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THE  IODIC  ACID  TEST  FOE  MOEPHLL 
To  Tn«  Editob  of  "  The  Ajtaltbt." 

Sis,— Wben  writing  a  note  upon  the  above  last  month,  I  find  I  was  mistaksn.    IwMBtmdBr 
impression  that  ammoniii  w&a  to  be  add(Ml  to  the  bit^ulphidei  of  carbon  conbiunmg  the  diasolTod  iodine  ;j 
matead  of  that,  the  ammonia  is  to  be  added  to  tlic  iodic  acid  and  morphia. 

Dr-  Dupr6  kindly  called  my  attention  to  the  error  which  I  had  fallen  into,  and  aleo  referred  me  to 
paper  which  he  had  published  upon  this  aubjoet  some  years  aiuce,  no  notice  of  which  I  believe  has  been ' 
taken  in  any  of  our  tett  books.     I  have  been  carefully  over  hi»  paper  and  the  rcsuits  are  as  stated. 

I  consider  Dr.  Dupr^'d  paper  a  model  of  clear  statement ;  one  cannot  well  fall  into  error  with  euch' 
a  goide ;  it  would  be  well  if  our  text  booka  on  analytical  ehemlstfy  were  as  dear. 

Youra  trnly, 

J.  CAETER  BELL. 


ANALYSTS'    REPORTS. 

Mr.  Wigncr  reports  to  the  Plnmstead  Board  of  Works  aa  follows: — •* During  the  quarter  I  liave^ 
examined  34  samples ;  only  three  of  these  were  adulterated.  The  adulterated  samples  were  all  milkJ 
And  (soniained  7, 15  and  lo  per  cent,  respectively  of  added  water.  Two  samples  of  buttei*  were  of  rery] 
inferior  «|uality  though  not  adulterated.  The  milk  supply  still  continues  un^iatiKfactory ;  three  aampien] 
i»  a  TBry  large  pcrccmtagc  out  of  10  to  be  adulterated,  bearing  in  niind  thut  ihiH  adulteration  is  calculated] 
in  every  case  on  a  very  lenient  standard."  Reviewing  the  results  of  the  last  siit  years,  be  says  : — '♦  The 
total  number  of  sampleni  purohaBed  by  the  Ingpoctoi's  and  submitted  to  me  during  tliat  time  lias  been 
801,  of  which  no  less  than  90,  or  112  per  cent,  have  been  adulterated.  The  samples  t>f  inlidternted  milk 
were  58  in  number,  or  59  per  cent,  of  the  total.  Groceries,  including  tea,  coffee,  mustard,  cocou,  do., 
and  butter  were  23,  or  almost  exactly  one-fourth  of  the  total  number.  Thcire  were  five  samples  q{] 
adulterated  bread,  and  nine  of  adulterated  h-pirits.  The  percentage  of  adulteration  found  in  ih^  ait 
eoDflecntive  years  have  been  atj  follows  : — 1874,  14J^  per  cent. ;  187'^,  11  per  cent.  ;  1H76,  f>i  per  cent. ;! 
1877,  t>  per  cent. ;  1878,  16^  per  cent. ;  1879,  7^  per  cent.  The  only  way  in  which  I  can  account  for  thei 
remarkable  increoiae  ahown  in  the  figures  for  1878  is,  by  supposing  that  the  diflleulties  which  hodl 
occurred  in  proi*oeution,  owing  to  a  mislnterpretatiun  of  the  Act.  rendered  dealers  less  cautious.** 

At  the  monthly  meeting  of  the  Salford  Town  Coimnil,  the  I'ublic  Analyst  (Mr.  J.  Carter  Bell) 
presented  the  following  re]X)rt : — During  the  quarter  ending  September  30,1  havepxamincd  140  samples, 
oonsisting  of  120  of  milk,  15  of  butter,  2  of  flotir,  1  of  tea,  1  of  sweets,  and  1  of  port  wine.  Of  these  i)2 
were  adulterated,  consisting  of  28  of  milk,  8  of  butter,  and  one  of  wine.  It  will  be  noticed  tliat  milk 
adulteration  has  increased,  nearly  25  i>er  cent,  of  the  sfimplfs  having  been  adulterated.  Much  has  been 
written  in  the  papers  lately  upon  the  manner  in  which  samples  of  milk  are  taken,  It  has  been  pro* 
posed  that  the  adulterated  milk  should  be  traood  to  the  guilty  party,  and  this  was  auggcstofi  as  a  novelty 
at  the  last  meeting  of  the  British  As8«>ciation,  whereas  it  has  for  a  long  time  been  my  practice  to  track 
oat  the  real  culprit.  Thus  in  Salford,  whenever  a  sample  of  milk  is  found  to  bo  adulterated,  the 
inspector  at  once  inquires  whence  the  vendor  obtains  the  milk.  A  sample  is  tlien  procured  from  the 
wholesale  dealer,  and  if  thnt  in  found  to  have  been  tampered  with,  the  inspector  obtains  samples  fromj 
tho  cans  of  the  farmer  who  supplies  the  milk  immediately  on  its  arrival  in  Salford.  If  this  corresponds  i 
to  the  former  samples,  I  then  make  a  point  of  seeing  the  cows  milked  myself,  and  analyse  the  sample 
which  has  been  obtained  in  my  presence,  so  aa  to  leave  no  chance  of  an  innocent  person  being  con- 
victed. The  inspector  sparee  no  pains  or  trouble  in  finding  out  the  real  delinquent.  He  has  taken 
flefezftl  aaroples  on  Sunday,  when  the  milkman  thought  he  was  in  church.  One  of  the  samples  of  milk 
obtained  on  that  day  contained  as  much  as  35  per  cent,  of  water.  The  Humplc  sold  as  port  wine  oon- 
tained  more  npirit  than  any  sample  I  have  previously  examined  or  found  in  any  published  analyses. 
It  also  contained  more  cream  of  tartar,  tartaric  add,  and  sugar,  and  the  colouring  matter  was  artificial. 
Taking  all  tltese  facts  into  consideration  it  is  my  opinion  that  this  ao-called  wine  is  perfectly  innocent 
of  the  juice  of  the  grape. 

The  Cheshire  Analyst  (Mr.  Carter  Bell)  reported  to  the  Quarter  Sessions  that  he  had  examined 
during  the  (luarler  Vi'.i  stuuples,  including  112  miUifi,  4  tobaccos,  three  lards,  C  coffees,  2  peppers,  1  butter, 
1  mustard,  1  cocoa,  1  cheene,  1  tlour,  2  oatmeals,  9  teas,  and  '2  breads ;  the  remainder  consisting  ol 
water  and  aloohoUc  drinks.    Eleven  samplea  were  adulterated,  viz.^  8  mllki^.  1  butter,  1  gin^  and  i 
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At  the  Devon  SeationB,  the  County  Analyst  (Mr.  A.  Blytb)  reported  tliftt  during  Uie  quartar  he 
bAd  examiood  ihu-teen  speciBieiiB  of  food,  and  had  found  but  one  case  of  adolteratioii,  namely,  that  of 
no  admixtuie  of  oMoory  with  oolfee. 


LAW   REPOETS. 

Notice  ab  to  MrrruiiE,— At  the  Salford  Police  Court,  William  Haxnpson,  milk  dealer,  We«t 
Street,  was  summoned  for  aclling  adulteraUrd  milk.    Mr.  Walker  prosecuted  on  behalf  of  the  Corporat 
and  Mr.  Gardner  appeared  for  the  defendant.     Mr.  Walker  stated  that  on  the  29th  July  a  boy  nam< 
Thompson,  sou  of  the  inspector  under  the  Sale  of  Food  and  Druga  Act,  visited  the  defendant's  shop  anc 
asked  for  a  pint  of  new  milk.    Ho  wa'^  supplied  by  the  def^idant,  and  paid  lijcl.  for  it.    After  having 
purohaaed  it,  he  told  the  defendant  that  he  had  bought  it  for  the  purpose  of  having  it  aualyBed,  and  the 
defendant  In  reply  directed  his  attention  to  a  oard  "vthich  was  hanging  up  in  the  shop  upon  ^hlch  wer« 
the  printed  words,  "  This  milk  is  sold  as  a  mixture  of  milk  and  water."    The  boy  then  took  the  milk  io 
Ida  father»  who  was  outside  waiting  for  him.    He  ^Mr.  Walker)  presumed  that  the  defendant  was  alive  lo 
the  oflexiCM),  inaamuch  as  he  had  the  card  hung  up  stating  that  he  was  seUing  a  compoi^ition  of  milk  and 
water.    The  8th  section  of  the  Sale  of  Food  and  Drugs  Act  only  protected  persons  in  caaca  whore 
addition  of  any  compound  was  not  made  fur  the  purpose  of  frnudulently  lucreaslug  its  quantity, 
addition  of  water  wan  not  neeesBary  for  the  eale  of  the  milk,  and  it  could  only  be  made  for  the  purpot 
of  znoT«adng  the  quantity  of  the  milk.     The  above  fiit-ts  hnvinji;  Ijeen  corroborated  by  Inspector  Thompsoi 
and  hiH  aon,  Mr.  Makinson  remarked  that  the  in.'^peotor'B  b^jii  knew  he  was  purchasing  milk  and  waterj 
and  tlierefwre  hi?  w&;3  not  prejudiced.     The  boy  was  nn  agent  to  all  iutcntK  and  purposes,  and  knew 
he  was  f^^ing  to  receive  milk  and  water.     Mr.  Walker   Habttxitted  that  the  boy  was  an  independei 
pcTfion,     Mr,  Makineon  took  an  opi>08ite  view,  nnd  elirite<l  from  the  inspector  that  he  gave  his  son 
money  to  pay  for  the  milk.    He  (Mr.  Maklnaon)  thouglit  it  was  just  possible  that  the  notice  hanging  ti 
the  shop — a  rather  dark  room— -wafi  not  suthcient  to  enable  everyone  to  see  that  a  mixture  of  miUc 
water  was  being  sold.    Accordin^^^  to  the  evidence  the  defendant  did  not  notify  to  the  inspeotor'a 
(hat  the  card  was  there  until  the  latter  informed  him  that  he  was  buying  the  milk  to  have  it  am 
and  he  (Mr.  MakiuBon)  was,  therefore,  of  opinion  that  the  card  was  not  a  proper  notice  to  cvi 
going  into  the  shop  to  buy  milk.     When  a  mail  chose  to  carry  on  a  trade  in  n  risky  manner  as 
defendant  had  done,  he  ought  l^  tell  ovcrybody^any  now  customer— going  into  the  shop  tliat  he  boW 
millt  and  water  if  milk  was  asked  for.    In  the  present  case,  however,  the  inspector's  8on  knew   thi 
what  he  was  buying  was  milk  and  water.     The  simimons  was  dismisaed.     Mr.  Gardner :  I  may  aay  not 
that  hu  told  the  boy,  and  we  tell  every  customer,  that  we  sell  milk  and  water.     Alfred  Riley,  pronsioi 
dealer,  Parailise  Street^  Sallord,  was  summoned  for  a  similar  offence.    Inapeotor  Thompson  stated  thai 
on  the  5tli  Au^^ust  ha  called  at  the  defendant's  shop  and  bought  a  pint  of  milk  lor  which  he  paid  Ifd. 
He  divided  it  into  throe  parts^  and  sent  one  part  to  the  Public  Analyst  for  analysis.     Mr.  Carter  Bell  ^ 
Public  Analyst,  said  he  had  examined  the  milk  referred  to,  and  found  it  contained  10  per  cent,  of  water^fl 
The  defendant's  plea  was  that  he  sold  the  milk  in  the  same  condition  as  it  was  when  he  bought  it' 
Mr.  Makinson  said  the  defendant  was  bound  to  know  that  the  milk  he  sold  was  good  milk,  and  Bned  him 
58.  and  costs. 

Ajjcltkiiatep  BuTnER, — ^At  the  Clerkenwell  Police  Court,  Charles  Sterland,  hutlerman,  of  31>,  Central 
Street,  Hi.  Luke's,  was  summoned  for  having  sold  adulterated  butter,  Mrs.  Robins  said  that  the  bought  ihtee 
quarters  of  a  pound  of  butter  at  the  defendant's  shop,  and  when  Mr,  Edes  entered,  the  defendant  said  it  wa^ 
not  sold  as  butter,  and  there  was  n  stamp  oa  the  paper  used  as  a  wrapper  to  that  effect.  The  butter  was  sol 
at  Is.  2d,  a  pound.    Mr.  Eicketts,  for  the  defenoc,  said  that  a  person  could  not  be  convicted  under  the  Ael 
if  be  caused  a  legible  notice  to  be  given  to  the  purchaser  that  the  KubBtauce  was  not  entirely  butter,  aM* 
long  as  the  added  matter  was  not  hurtful.     Mr.  Edes  said  tliat  in  this  case  the  subBtance  was  not  butter 
at  all,  for  it  was  c<jmpc»sed  entirely  of  other  fatty  naatteT.     The  mairistrste  ha^^nR  examined  tho  paper  in 
wliich  the  butter  was  wrn pped,  said  the  stamp  was  nearly  illegible.     Mr.  Rickette  contended  that  this 
was  cauMLid  by  the  sanitary  inspector  having  scraped  the  butler  oil  the  paper  with  a  knife.     The  defendant 
produced  a  Blamp  and  priuliiig:  ink,  which  he  uscil  to  mark  the  paper  in  which  he  sold  the  butter, 
He  had  been  prosecuted  last  May,  and  since  then  he  had  been  very  careful  to  let  the  public  know  what 
they  purchased.      He  Bold  a  great  quantity  of  the  butter,  and  his  cuHtomcra  alwa^'s  knew  wliat  tliey 
bought.    He  called  two  witnesses  to  jtrove  that  the  pallor  was  stamped  when  the  butter  was  sold  to 
Mrs.  Robma.    Mre.  Robins  said  that  she  had  not  seen  the  paper  stamped,  and  it  was  not  until  the 
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defendant  referred  to  tbe  matter  that  Mr.  Edes  eaw  some  writing,  and  tli^i  he  oould  not  road  the  letters, 
The  ma^^nBtrate  said  that  as  tbo  evidenoc  wm  conflioting  he  should  only  impose  the  co«t  of  the  pro8«m- 
tiou  OQ  the  defendant. 

iLitrLT«RATEi>  Milk. — Frederick  Gerring,  of  31<  Eversholt  Stre<5t,  GftWul^D  Town,  was  cnuntnoTJcil 
At  the  instance  uf  the  St.  Pancras  Vo^try,  for  haviiiK,  ou  AngtiBt  12tU,  Bold  a  pint  of  milk  adtiltexatL*d 
with  water,  to  the  prejudice  of  the  piirchafter.  Mr,  Itickettw  ftp|>eAiod  for  tlie  prosecatioii ;  and 
Mr.  Wakcling  ilefcmled.  The  milk  was  porchnsed  in  the  presence  of  Mr,  Boac^i,  Banitarj  Inapeotor  for 
Bt-  Paneias,  it  beiug  aualyscd  by  Dr.  StevenBon,  PuhH«  AualyBt.  It  was  foimd  to  have  been  adtdterated 
to  the  extent  of  lu  per  cent,  of  added  water.  It  was  stated  that  the  defendant  was  the  owner  of  a 
hundred  cows,  and  that  he  was  in  a  large  way  of  busines**.  Tlic  milk  was  porohaged  from  a  maa 
employed  by  the  defendaDt,  who  sold  it  from  a  barrow  in  the  streot.  Mr.  Wakeling  contended  that  the 
railk  liad  not  been  divided  into  the  customary  three  parts  by  the  inspector  in  a  fair  manner,  and  not 
projjerly  in  the  pretieuoe  of  the  vendor.  The  miiRistrate  fined  the  defendant  4Q3,  and  12s.  6d.  ooBtN. 
The  fine  was  paid,  but  the  defendant  gave  notice  that  he  would  fti>pcal  n^inst  the  decision. 

pR4iHRCUTioN  BY,  THE  METiinpoLiTAs  DAiRYaTEN's  SociETY. — At  tho  Edmonton  Petty  Sessions, 
Edward  (hid^eon  was  BUumioned  by  Mr.  A.  Parish,  Inspeetor  of  the  S'X'iety,  for  HcUing  to  him 
adulterated  milk  on  the  Ist  of  August.  The  certificate  of  Dr.  Redwood,  the  Public  Analyst  for  the 
County  of  Middlesex,  wiw  put  in.  and  it  certified  that  the  milk  wah  adulterated  with  36  per  cent,  added 
water.  Defendant  pleaded  not  guilty,  and  said  he  could  not  be  anewenvble  for  the  milk  after  it  was 
^ak^-n  from  his  houf?e.  The  inspector  bought  it  of  his  servant  in  the  street.  AJdennan  Abbise  (the 
chairman)  informed  him  that  he  was  answerable  for  his  servant.  Mr.  Peekham,  who  appertrod  for  the 
prosceution  on  behalf  of  Mr.  Ricketls,  informed  the  magigtrale  that  the  inspc^ctor  punshaacd  a  uample 
at  the  shop  which  was  adulterated ;  but  thn  stjcicty  did  not  msh  to  go  on  with  that.  The  magiRtrntes 
said  it  was  a  most  seriouB  ease,  as  th«  milk  was  adulterated  to  the  extent  of  one-fourth,  and  the  defendant 
wa6  liable  to  £20  penalty,  but  being  the  first  time  of  his  being  Iwfore  them  they  should  fine  hira  only 
4Kh.  and  2  Is.  oosta. 

Adulteiutei*  Ceram  or  Tahtar.— At  tho  Cbertacy  Petty  Sessions  on  September  24th,  George  Boyec 
was  summoned  for  Felling  to  Frank  Walters  a  certain  ilrug,  to  wit,  2  ounce<t  ot  cream  of  tartar,  to  his 
prejudice,  on  the  lUth  of   August.      Mr.  A.  Haynes  appeared  lor  the  defendant.      Police-constable 
Waters  said;  On  the  19th  of  August  he  went  to  Mr.  Boyec's  shoj^t  »n.l  asked  for  2  ounces  of  cream  of  tartar 
And  was  served  by  the  assistant.     lie  paid  id.  for  it.     Alter  receiving  tt  he  told  the  assistant  it  would  be 
lumded  over  to  Supt.  Bungartl,  who  would  take  it  next  day  to  Guy's  Hospital  to  be  analysed.    Witness 
aaked  liim  if  he  would  like  to  keep  a  portion  of  it.    The  assistant  said  that  he  did  not  wish  to  do  so, 
Witnosy  then  sealed  It  up  in  his  presence  and  afterwards  handed  it  over  to  Snpt.  Bangard.   Supt.  Bungard 
8aid:  On  the  liith  of  August  he  received  2  ounces  of  cream  of  tartar  from  last  witness,  and  on  the  21  st 
took  it  to  Guy's  Hospital.     Re  produced  Dr.  ytovenson's  certificate,  which  stated  the  cream  of  tartar  to 
contain  11*7  of  tartrate  of  lime  and  -C  of  sulphate  of  baryta,  and  that  the  foreign  ingrpdientR  were  insoluble 
and  not  injaiious  to  health.    Mr.  llaynes  addressed  the  bench  and  called  Mr.  Hodgkiiison,  of  the  firm  of 
Hodgkinsou  and  Co.,  Aldersgate  Street,  who  said  that  defendant  and  his  fathca-beforo  him  had  been  customera 
ol  his  firm  for  many  years,  Mr.  Boyce  was  very  pai  ticular,  an  J  was  ahvaya  su{ipUcd  with  tho  very  best  drugs. 
The  cream  of  tartar  whicli  was  the  subject  of  tho  prcHent  caw>  he  had  reaatjo  to  know  came  from  Messrs, 
Hodgkluson's  stores.    Cream  of  tartar  was  sent  to  this  country  from  Spaiti  and  France  and  oame  in  a 
atate  that  was  known  as  argol,  and  wjia  consigned  from  the  brokers  to  the  manufaeturcra.   The  argol  waJi 
generally  taken  from  the  docks  by  the  grinders,    Tho  cream  of  tartar  in  quoHtiou  came  into  the  market 
in  the  usual  way  and  was  groimd  by  Mi'«srs.  Stafford,  Alien  and  Sons,  who  rtitnmed  it  to  his  firm  and 
they  sent  it  out  as  it  wbh  parohased.    Mesars.  Allen  and  Sons  wore  the  only  grinders  of  the  drug.    Th»j 
article  sent  to  Mr.  Boyoe  was  the  very  finest  that  could  bo  obtained.    Axgol,  or  cream  of  tartar,  was  thai 
natural  product  of  the  fermentation  of  tho  juice  of  Uie  grapes,    It  was  imi>os8iblo  to  have  cifmm  of 
tartar  witliout  tartrate  of  liino,  and  he  was  informed  from  the  best  authority  that  it  was  generally  found] 
in  tjuantitiea  of  from  10  to  20  per  cent,,  and  the  lowest  he  ever  heard  of  was  7  per  cent.     Ho  recognized 
tbo  sample  of  cream  ol  tartar  produced  irujn  it*  very  tine  gnsiding.    It  coidd  m^t  be  obtained  tlner.     Ha] 
could  not  account  for  the  very  smaH  amount  of  liarj'ta  b(^ia^'  with  the  drug,  but  had  awn  it  with  cream 
of  tartar  before,   Mr,  E.  R.  Allen,  of  City  Hrvad.  Lomlou,  said  his  flj*m  received  a  dt-livery  order  to  obtainj 
the  cream  of  tartar  in  its  crude  state.    It  vius  then  ground  and  sent  to  Messrs.  UiKtgkinson,  and  nothing] 
was  added  to  it.     Mr.  G.  Boyce  said  he  purchased  thu  drti^*'^^    Messrs.  Ilodgkinson  and  Rold  it  as  hi 
nomed  it.    He  believed  it  was  the  beat  quality  that  he  ornild  p  fmiUly  buy.    Dr.  Horatio  Paul,  F.C.S,/ 
Bftid  the  tenn  **  cream  of  tartar  **  was,  according  to  the  BrilUh  PfiannacopijBm,  a  siynonym  for  acid  larlToAA 
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of  potnHh,  The  article  referred  to  wns  the  mediainal  form  of  aoid  tsrtmtc  of  potaeih  and  that  met  with 
in  eomineroe.  It  oonaist^id  essutitially  of  the  corapoaud  of  tartaric  aeid  with  potAsh,  together  with  some 
varying  projiortion  of  tartrate  of  lirne,  wliich  wjn  iDcidental  to  the  mannfactnre  of  cream  of  tartar  in  the 
umiHl  way.  The  prcscnon  of  tartrate?  of  lime  in  ci-eam  of  tartar  was  indicated  by  the  BHtish 
Phantuicfypma.  Sulphate  of  baryta  was  an  exiraneona  impurity,  hut  it  was  scarcely  coDoeivahlo  tlmt  bo 
small  a  proportion  as  that  Indicated  by  the  analyst *a  certificate  pould  have  heon  intentionally  added  as 
an  adulteration.  The  only  other  poseible  oiplauatlon  of  ita  presence  was  accidental  admixture;  bat  it 
was  au  inert  Hiibstancio  not  iajnrioiii*  to  hrnilth,  and  the  triflinpf  amonnt  pre«ent  did  not  senaihly  ftffeet 
the  rnedicinal  efficacy  of  the  cream  of  tartar  or  its  intrinsic  value.  The  Chairman  said  the  Bench  were 
anaiiiraoos  in  dismissing  the  ca«e. 

Senpiko  Sajipleb  by  Train.— At  the  Hanlcy  Police  Court,  on  September  24th.  James  Paine,  yeast 
seller,  Stoke,  was  summoned  by  Mr.  Lewis,  inspector  xvndieT  the  Act»  for  having  sold  some  yeast  which  on 
analysis  was  found  to  be  adulterated  with  HO  per  cent,  of  potato  starch.  Mr.  Ayre  supported  tlie 
complainant,  and  Mr,  Sword  defended.  Mr.  Lewis  spoke  to  making  a  purchase  of  ^alf  a  pound  of  yea«jt 
from  the  defendant,  who  was  aellinK  it  at  Northwood.  He  told  the  defendant  it  was  intended  for 
analysis.  He  forwaniexl  a  iwrtion  of  thoyea^t  to  the  Borough  Analyst  by  train.  In  croBsexaminatioa  b3' 
^fr.  Sword,  tht!  witness  said  he  diil  not  say  what  analyst  tlie  yeast  would  be  submitted  to.  Mr.  Sword 
thereupon  contended  tlmt  the  case  broke  down,  as  the  act  prcscril>ed  that  the  name  of  the  auAlyet  should 
be  given  to  the  seller.  His  objection  was  8ijbRe<iURntly  overruled  on  the  production  of  a  circul&r,  a  copy 
of  which  the  inspector  hod  given  to  the  defendant  at  the  time  of  the  purchase,  in  which  the  Pabtie 
Analyst  for  the  Borough  wa«  specified.  Mr.  Hamshaw  said  there  t^'as  another  objection.  The  Act 
pro\ide<l  for  the  personal  delivery  of  samples  to  the  analyst  unless  he  lived  at  a  greater  distuic^  than 
two  miles*  in  which  case  the  samples  might  be  transmitted  through  the  registered  post.  The  Bending  of 
samples  by  train  was  consequently  irregulnr.  Mr.  Ayre  submitted  tliat  the  transmission  by  rail  waa  olao 
a  legid  delivery.  Some  articles,  such  as  bread,  luillc,  or  pickles,  could  not  be  sent  by  post,  and  as  thd 
Borough  Analyst  resided  at  Hull,  it  would  be  expensive  to  lake  them.  Mr.  Hamshaw  said  that  in  oasM 
of  samples  tlmt  could  not  he  posted  personal  delivery  was  necessary.  The  bench  thought  the  objection 
fatal,  and  dismissed  the  caae,  but,  on  the  application  of  Mr.  Ayre,  promised  to  grant  a  cose  on  the  point, 
if  he,  on  couRideration,  flhould  ronuest  one.  There  was  another  summona  in  which  Andrew  Riley  wan 
charged  with  selling  adulterated  yeast.  The  same  circumstancos  as  to  delivery  existed  in  this  case,  and 
the  sammons  was  withdrawn. 

iMPimE  Milk  in  Salfobd.— At  the  Police  Court,  before  Mr.  Makinson,  Jno.  Taylor,  farmer, 
Cadishead,  was  summoned  for  having  sold  adulterated  milk.  The  assistant-clerk  (Mr.  Walker) 
prosecuted,  and  Mr,  W,  Cobbekt  was  for  the  defence.  The  evidence  (or  the  prosecution  showed  that  on 
the  ath  Septcml^er  the  inspector  took  a  mmple  of  milk  from  a  milk  dealer  named  Bardsley,  in  Hough- 
lane,  Broughton,  and  upon  being  analysed  it  was  found  to  contain  16  per  cent,  of  water.  The  inspector 
aiibsequcntly,  from  what  Bardsley  tobl  him,  accompanied  him  to  the  Ceutitil  Station  on  the  morning  of 
Die  11th  September,  and  took  a  sample  of  the  milk  consigned  to  him  by  the  defendant  Taylor,  and  this 
being  analysed  was  found  to  contain  water  in  the  sam©  proportion  as  that  Bardsley  was  selling  when  a 
sample  of  hi»  milk  was  taken.  Taylor  was  said  t<i  he  the  only  person  who  BJipplie<l  Bardsley  with  milk 
at  the  Central  Station.  The  inspector  stated  that  on  the  morning  in  question  he  saw  the  cans  arrive  at 
the  Central  Station.  Bardsley,  in  answer  to  Mr.  Cobbctt.  said  he  hod  been  lined  £10  and  costa  for  selling 
adulterated  milk.  For  the  defence,  witnesses  were  called  to  show  that  the  milk  waa  sent  from  th« 
defendjant's  farm  in  a  pure  condition,  and  tliat  it  was  sent  on  tlie  evening  of  the  10th  September,  and 
must  have  arrived  in  Manchester  the  same  night,  Bardsley  leaving  it  there  uutil  the  next  morning.  The 
summons  was  dismissed. 

A  Bnniroons  charging  James  Hunt,  farmer,  of  Croft,  near  Warrington,  with  a  similar  ojGfence,  waa 
then  heard.  Mr.  Walker  prosecuted,  and  Mr.  Oootlen  defended.  The  evidence  waa  to  the  effect  that,  on 
the  1 1th  September,  the  inspector  went  with  Bardsley  from  the  Central  Station  to  the  Ordaal  Lan© 
gtation,  where  had  arrived  some  little  time  pre\'iously  two  cans  of  milk  consigned  to  Bardsley  by  the 
defendant.  The  inspector  took  two  sample*?  of  the  milk  in  Bardsley 's  presence,  and  the  defendant  was 
afterwards  warned  that  hiM  utilk  had  been  unalyse^l  and  he  might  have  a  portion  of  the  sample  on 
application  at  the  Towti  Hall.  Tlu»  defendant's  solicitor  now  contended  that  the  taking  of  the  sample 
was  informol,  as  the  sample  offcrctl  to  them  on  application  at  the  Town  Hall  was  not  sealed,  and  aa  at 
the  tune  it  was  taken  it  was  not  "  then  oiid  there  sealed  or  otherwise  securely  fastened  "  as  required  by 
the  Act,  sind  said  that  instead  of  the  sample  being  kept  it  should  have  been  returned  in  the  empty  can 
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Ibo  thfi  defendant.  Mr.  Makmson,  after  boarlng  the  evidenoe  of  Ibe  defend&nt  wlio  swore  that  the  miUc 
wia  par«  when  despatched,  said  he  had  mme  doubtit  in  the  caee.  Alter  some  little  disenssion  of  the 
varioiQA  pointfl  in  the  case,  tho  hearing  was  adjourned. 

At  the  adjottmod  bearing,  &  witnesj  named  MacLeod,  vrho  assisted  the  defendant  and 
conveyed  the  milk  to  the  atation,  was  cuUcd.  He  stated  that  on  the  day  in  question  it  was  despatched  in 
ft  periectly  pure  condition.  A  female  witness,  named  Law,  and  who  aaid  ahe  had  been  in  the  defendant's 
employment  IH  yeant,  )=itated  that  slie  assisted  to  meannre  the  milk  ttent  trom  the  farm,  and  that  she 
cleaned  the  cans.  No  water  was  ever  mii:ed  with  tho  milk,  Mr.  Makinfion  said  he  hm\  bo  much  doubt 
ifi  the  e&se  that  he  ehould  dismisn  it.  It  whs  possible  for  the  milk  to  have  been  tampered  with  at  (he 
station  hetweeu  the  time  of  its  amral  and  the  time  the  inapector  called.  Having  ulao  regard  to  the 
penalty  which  had  bet-n  previouflly  imposed  on  Bardaley,  and  to  the  fact  that  it  wad  greatly  to  his  interest 
to  endeavoor  to  show  lulultexation  on  the  port  of  the  fanner,  he  could  not  come  to  the  conclusion  that 
the  adcdteration  liad  been  made  at  the  farm.    The  case  was  accordingly  dismissed. 

The  next  case  heard  was  that  against  Wm.  Bcmiiou,  of  36,  Brown  Street,  in  which  he  was  charged 
under  a  summons  with  aelling  adulterated  milk.  Insj^ector  Thompstone  Baid  that  on  the  Cth  September 
he  took  a  sample  of  the  defendant'^  milk.  He  divi»led  it  into  three  ports  in  the  tisual  way.  The 
defendant  told  him  at  the  timr  that  he  had  got  his  milk  from  the  man  Bardslcy  mentioned  in  the  Inst 
eoae.  Mr,  J,  0,  BelJ,  the  liorough  Analyst,  stated  that  bo  received  a  sample  of  the  milk  in  <iUGation  from 
the  laat  witness,  and  upon  analysing  it  found  it  to  contain  23  per  oent,  of  water.  The  defendant  said  he 
had  nothing  to  say,  except  tliat  the  milk  waa  as  he  had  received  it  from  Bardsley.  Mr.  Moldnson  said  it 
iraa  no  doubt  true  that  BardaUy  had  been  selling  adulterated  milk,  whether  knowingly  or  not,  but  the 
defendant  was  liable  because  he  should  exercige  great  care  as  to  what  he  sold.  Uo  did  not  think  it  a  bad 
ease.    The  defendant  would  be  tined  5s,  and  coats,  or  have  seven  days'  imprisonment. 

Jas.  Eardsley,  Hough  Lane,  the  milk  dealer  mentioned  In  the  previous  casest  then  answered  to  a 
BnDunons  which  charged  him  with  selling  adulterated  mUk.  LoBpector  Thompstone  said  that  on  the 
9ih  September  he  took  a  sample  of  the  defendant's  milk  at  the  time  the  defendant's  son  was  delivering 
milk  to  the  defendant  in  the  last  case  (Bcnnion).  Mr.  Bell  aaid  upon  analysis  he  found  the  samples  of 
milk  to  contain  16  per  cent,  of  added  water.  The  defendant  declared  upon  oath  that  he  delivered  his 
milk  to  his  customers  as  ho  had  received  it.  Mr.  Mokinson  said  he  should  treat  the  defendant's  as 
an  ordinary  case.  He  should  not  deal  with  him  as  li  it  hod  been  proved  that  the  milk  was  delivered  to 
him  jieifectly  pure.    A  fine  of  409.  and  costs  was  sntlicted. 

A  Dbceiviwo  Lxdbl.— At  tJie  Worship  Street  Pohoe  Court,  lately,  Mr.  James  WUkins,  cheesemonger, 
of  High  Btroet,  Hoxton,  appeared  to  a  summons,  taken  out  by  tho  parish  authorities,  for  selling 
adulterntcd  butter.  Mr.  Fletcher,  u  sjauitary  inspector  of  the  parish,  proved  purchasing  a  pound  of 
batter  at  the  defendant's  shop,  and  the  certifloate  of  the  on&l^vst,  put  in,  ghowud  that  it  was  adulterated 
to  ibe  extent  of  75  iter  cent.  The  dHfendaxii  produced  a  placard,  framed  and  glazed,  which  set  forth 
Huit  he  would  not  be  answerable  for  the  butter  sold  at  his  "  establi#>hmont "  being  pure  and  unadulterated. 
The  inspeotor  said  that  the  butter  from  which  he  was  ^iupplied  was  labelled  "  This  is  butter."  He  did 
not  flee  the  placard  produced.  The  defendant  said  he  had  not  any  label  bearing  the  words  '*  This  is 
butter,'*  but  he  produoetl  two,  one  bearing  tho  words,  **  Oh,  mother,  look  1  Is.;"  the  other,  '^^  This  is 
better,  Is.  2d.''  The  ticket  bearing  the  word  '*  better  "  woij  the  uue.  he  said,  the  inspector  had  mistaken 
for  '* butter."  Mr.  Bushby  examined  the  placard  and  label,  and  said  that  the  '*c"  in  "  better"  was  ao 
robbed  that  anyone  might  have  token  it  for  a  "  u.'*  Tlie  placard  was  also  artfully  contrived  to  deceive 
the  pOMier  by  ;  for  such  words  as  **  pure  and  unadulterated  "  wore  sot  out  in  large  red  letterSi  while  the 
context,  notifying  that  the  defendant  would  not  be  rospoufiiblo  for  the  batter,  was  small  and  black,  and 
nibbed.  He  thought  the  present  a  clear  case  of  intention  to  defraud,  and  therefoi'e  ordered  the 
defendant  to  pay  u  £ne  uf  £5,  or  sufler  two  months'  imprisonment.    The  money  was  paid. 

Anoi^TKiiATKu  Milk. — At  Woolwich  several  cowkeepera  and  dairymen  were  Bummoued  by  the 
Woolwich  Local  Board  of  Health  for  selling  adulterated  milk.  In  the  case  of  William  Burcell, 
Mr.  Wigner,  the  analyst,  cejtilied  that  the  milk  contained  IS  per  cent,  of  added  water.  Defendant 
pleaded  that  he  bought  tho  milk  of  a  oowkeopcr,  and  dold  it  in  the  same  state.  The  Biagistnite  said  he 
ought  to  have  demanded  a  warranty,  and  fined  him  los.  Thomas  FloreQce^  of  Warwick  Street,  Wool- 
wich, was  alleged  to  have  sold  milk  adulterated  with  30  per  oent.  of  waiter ;  he  ma<lo  th<>  same  defence  as 
Burcell,  and  Mr.  Carty,  tho  inspeetor,  said  that  defendant  had  been  fined  for  tho  like  oiTonoo  20s.  in  May 
last,  and  that  be  wan  doing  a  large  trade  in  a  poor  neighbourhood.  The  Magistrate  imposed  a  penalty 
of  40s..  when  the  defendant  said  be  would  rather  go  to  prison  than  pay.  He  whm  told  to  bring  the 
raonciy  next  week.    Henry  Peake^  a  oowkeeper  in  Chapel  Street,  Woolwich^  was  aummLoxuislltsc.  ^£^!£x^% 
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milk  of  the  mme  ijaslitj— 30  j»er  cent,  water.  He  had  been  fined  £2  in  March  lasti  aixi  tlie  inspector 
stated  that  most  of  ihc  local  dealers  vrerc>  supplied  by  the  defendant.  Mr.  Hughes,  the  Local  Board's 
uolicitor,  suggested  that  the  defendant  was  the  mantifacturer.  Defendant  said  he  had  been  away  trom 
home,  and  his  Laainesig  had  lieen  managed  by  his  children.  The  magistrate!  ^ed  him  £5.  and  said  that 
if  he  came  to  the  Court  again  he  would  probably  fine  him  £20.  William  Edwardf^^  one  of  the  retailera 
supplied  by  Poakc,  w^lb  (inecl  20s. 

Selliko  Poiboned  Swilets. — Ax  Extr40Bdxkart  Dxfximce. — At  the  South  Shleldfl  Police  Comt, 
on  September  26th,  George  Whcatlcy,  of  Hongbton-Ie- Spring,  waa  summoned  under  the  Sale  of  Food 
and  Dmgs  Act,  for  having  sold  to  Mr,  J,  J.  Hindraarch,  sanitary  ioepector  for  the  borough,  on  September 
13th,  certain  eonfections  -which  were  mixed  with  chroniatc  of  lead.  The  Tovm  Clerk  (Mr.  J.  M.  Moore), 
who  prosecnted,  said  the  case  was  of  nome  importance,  inasmuch  (is  it  was  a  class  of  article  sold  largely 
to  children,  and  at  such  a  cheap  xatc  that  th<^  quantity  which  they  reoeived  for  a  small  sum  of  money 
might  do  them  a  great  deal  of  injury.  Mr.  Hindmarch  was  then  called,  and  he  stated  that  the  defendant 
had  a  stall  in  the  Market  Place  on  Saturdays,  and  »old  sweeta.  Witneisa  ptirflhased  0  ozs.  of  thd 
confection  prwlnoed  from  the  defendant  for  2d.  He  divided  it  into  three  equal  portions,  and  had  one  of 
the  portions  analysed  by  Mr.  Edger,  the  borough  analyst.  Mr.  Edger's  certificate  showed  that  the 
yallow  portions  of  tlie  confection  contained  0.68  per  cent,  of  chromate  of  lead^  a  poisonoas  sabstanoe. 
Dr.  Spear,  medical  officer  of  health  for  the  borough,  said  that  chr  -mate  of  lead  is  a  poieonouB  suhstaJiGe, 
and  that  the  small  qnantitj  in  que^on  would  eontain  rather  more  than  six  grains.  It  was  a  chronlG 
poison,  which  accumulated  in  the  ti-ssnes  of  the  body,  the  bones,  the  liver,  and  the  brain,  and  produced 
paralysis,  and  sometimes  death.  Even  if  the  i)eiw»n  who  took  it  recovered,  it  might  produce  pemianent 
injury.  He  believed  it  would  be  e«<»edingly  dangerous  for  a  child  to  cat  a  halfpennyworth  of  thia 
confection  daily  for  a  few  weeks.  Defendant  said  he  had  just  started  in  the  buelncsa,  and  had  had  no 
experience  of  the  trade.  He  engaged  a  mnn  who  had  a  thorough  knowledge  of  the  business,  and  he 
(defendant)  expected  that  vegetable  colours  were  naed.  He  did  not  know  how  the  man  happened  to  take 
the  wrong  bottle ;  bnt  he  was  having  a  cart  painted  jast  now,  and  the  roan  took  the  wrong  bottle,  which 
was  used  for  mi.xing  yellow  paint  for  the  cart.  The  bench  imposed  a  fine  of  £5,  or  two  months' 
impriBonment. 

SoKSftBBT  HouBB  MiLK  Stajcdabd.— At  the  Thames  Polio©  Court,  on  Sept.  18th,  Lonis  Roberts,  a  cow- 
keeper  and  dairyman,  of  77,  St.  Leonard's  Street,  Bromley,  wa**  summoned  by  W,  Harrison  +  one  of  the 
inspectors  to  the  Poplar  Board  of  Works,  for  stlling  milk  from  wliich  one-half  the  cream  had  been  abstracted. 
The  purchase  of  the  wimple  on  the  3rd  Sept.  having  been  proved,  Mr.  Harri&on  protluced  the  certificate  of 
Mr.  Young,  the  Public  Analyst,  which  was  to  the  effect  tiiat  the  sample  was  skimmed  milk  from  which 
one-half  the  cream  had  been  abstracted.  The  defendant  was  sworn  and  said  the  milk  was  obtained  from 
one  of  hJB  cows  on  that  morning,  and  it  was  served  to  the  customers  juat  ae  it  came  firom  the  cow.  In  reply 
to  the  Mogiatrate,  the  defendant  said  he  wl»hed  to  have  the  milk  sent  to  Somerset  House,  for  which 
purpose  the  case  was  adjoared.  At  the  aiijonmed  hearingt  Mr,  Luahington  said  tliat  Mr.  Young** 
certificate  set  forth  that  be  found  the  milk  submitted  to  him  to  be,  in  his  opinion ^  skimmed  milk,  from 
which  onehatf  of  the  cream  had  bpcn  token.  This  form  of  certificate  was,  in  hit*  (the  magistrate's) 
opinion,  very  unsatisfactory  ;  he  thought  the  analyst  ought  to  state  t^^nie  facts  upon  which  the  magistrate 
oonld  base  his  deoiaiou^if  he  decided  the  case  upon  a  certificate  audi  as  the  one  before  him,  he  really 
did  flo  npan  the  ipue  dixit  of  someone  else  without  liaving  anything  before  him  upon  which  he  could 
form  his  own  judgment.  On  the  other  hand,  in  the  certificate  from  Somerset  House,  the  analyst  stated 
that  the  sample  of  milk  was  deficient  in  fat  to  the  extent  of  one-third  of  what  was  found  in  genuine 
milk,  the  percentage  of  cream  or  fat  being  1*65.  It  had  been  found  in  some  experiments  that  had  been 
made  that  in  some  samples  of  milk  of  midoubted  genuineness,  that  the  percentage  of  cream  or  fat  was  ai 
low  as  l'57i,  or  in  even  a  le^h  quantity  than  that  of  the  milk  in  question.  Added  to  this  was  the  fact  that 
this  milk  had  been  milked  from  the  cow  some  hours  before  the  purchase  was  made.  Under  these  oIT' 
eomatanoeSfthorefote,  he  did  not  think  he  should  be  justified  in  oonvicting  the  defendant,  and  he  Bhould, 
therefore,  dismiss  the  summons.  Looking  Ut  the  fact,  however,  that  the  mUk  was  undoubtedly  of  a  very 
poor  character,  he  should  order  the  defendant  to  pay  the  cost  of  the  Somerset  House  Analysis. 

The  Brewerg^  Guardian  says: — **The  PubUc  Analyst  for  Woroesterahire,  in  his  quarterly  report 
refers  to  the  salt  in  beer  question,  and  states  tliat  he  has  himself  brewed  beers  of  various  strengths,  from 
20  to  27  lbs.  per  barrel  with  distilled  water  and  water  containing  a  known  amount  ot  salt,  and  has  found 
that  the  salt  derived  from  tlie  malt  and  hopB  amounted  to  from  10  to  13  grains  per  gallon ;  he,  therefore. 
oondndea  that  15  grains  of  salt  ahould  be  the  outaido  quantity  allowed  for  the  molt  and  hops,  which, 
added  to  that  oontunod  in  the  water  used  in  the  brewing,  together  with  one-third  more  for  increase  by 
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tirvaporation^  would  gire  a  fair  estimate  of  the  salt  naturally  existing  in  each  atvmple  of  beer.  Ha 
oondades  that  anything  oyer  this  amoont  mnst  be  wilfollj  added  aa  an  adulterant.  This  is  hardly 
fair,  for  brcwera  are  legally  allowed  to  use  sugar  in  the  manufacture  of  beer,  and  very  few  aamplea  of 
angar  are  free  from  cliloride  of  Bodium,  and,  therefore,  tlie  quantity  of  salt  in  a  sample  of  beer  may  be 
oonfiiderably  above  the  anaiyet's  estimate,  and  yet  have  been  legitimately  introduced/' 


NOTES  OF   THE   MONTH. 

The  case  reported  elsewhere,  in  whicli  the    magistrate,  acting  on    the   sworn'' 

evidence  of  the  defendant  and  a  relative  (coupled  \^ith  liiij  own   knowledge  of  the 

chemistry  of  milk)  dismissed  the  charge*  is  speoiallj  noteworthy  £rom  two  causes. 

Firs^tly,  we  have  the  iiehut  of  a  magistrate  who  has  really  read  up  the  literature  of  the 

subject  of  milk  and  foi-med  his  own  opinion,  and  who,  therefore,  desires  figiu-es  upon 

which  he  can  himaelf  judge  as  to  the  extent  of  any  falsification.     Despite  the  concur- 

reuce  of  the  Somerset  House  chemists  in  the  fact  of  deficiency  of  fat  in  the  milk  in 

question,  Mr.  Lushington,  acting  on  his  own  knowledge,  assumed  the  possibihty  of 

pcxfectly  genuine  milk  with  only  1-51  of  fat,  and  accordingly  declined  to  enforce  a  penalty, 

Bui,  secondly,  we  have  at  last  what  is  of  iiifinitely  greater  importance  to  analysts  as  a 

body,  a  distinct  ^tandanl  for  fat  in  niilk  laid  down  pnhiicly  by  Sovieritet  Hoiist      This  is 

really  a  matter  so  important  to  us  all  that  we  print  in  full  their  certificate. 

Laj}oiuiobt,  Somebbet  House, 

London,  W.C, 
The  sample  of  milk  referred  to  in  the  annexed  letter,  and  marked  No.  159,  wae  received  here  on 
UiB  19tb  instant. 

The  sample  was  securely  sealed. 

We  hereby  certify  that  we  have  analysed  the  milk,  and  declare  from  the  regolt  obtained  that  it 
oontainB  1*65  per  cent,  of  fat. 

From  a  consideration  of  this  result,  we  are  of  opinion  that  the  milk  is  defioient  in  fat  to  the  extent 
ol  at  least  onc-tliird  the  quantity  found  in  genuine  milk. 

Aa  witness  our  himda,  this  twenty-dxth  day  of  September,  1879. 

(Signed)    J.  BELL. 

R.  BANNISTER. 
G.  LEWIN. 


The  Somerset  House  standard  for  fat  in  milk  is  therefore  clearly  2-5  per  cent., 
Le.  the  figure  adopted  years  ago  by  the  Society  of  Public  Analysts.  This  most  valuable 
piece  of  information  should  be  carefully  noted  by  all  analysts  for  future  use,  and  is  the 
more  gratifying  to  as  pcrsonaUy*  seeing  that  it  completely  bears  out  the  remarks  we 
made  last  month  ae  to  the  rapid  shaking  into  order  of  the  points  of  chemical  variance, 
and  is  the  first  complete  accordance  on  the  part  of  the  Government  Analysts  with  the 
standards  laid  dovm  by  oiu'  Society.  If  Mr.  Bell  and  his  coDeagucs  would  only  continue 
to  give  such  lucid  and  practical  certificates,  all  the  difficulties  would  quickly  fade  away, 
and  the  absurd  restrictions  placed  upon  their  action  as  scientific  men  be  evaded  in  a 
very  simple  manner.  Meantime  we  tender  them  the  congratulations  of  then*  fellow 
workers  in  food  analysis  for  their  action  in  the  present  case. 


In  a  letter  to  the  Giast/ow  Uerakl,  Dr.  Wallace,  the  City  Analyst,  calls  attention  to 
ionroe  of  danger  as  follows : — 

*'  About  three  months  since,  a  sehous  case  of  illnesa  in  a  child  caused  by  eating  or 
BUoking  a  toy  watch  was  reported  to  the  Medical  Officer  of  Health,  who  dircctedL  «i. 
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similar  one  to  be  sent  here  for  examination.  It  consisted  of  a  green  paper  dial, 
surromided  by  pink  sweetmeat  stuff,  and  the  paper  was  found  to  contain  about  one-fifth 
of  a  grain  of  arsenious  acid — quite  enough  to  account  for  the  child's  illness.  Happening 
to  play  recently  with  a  pack  of  green -backed  cards,  it  occurred  to  me  that  the  ooloiir 
was  the  same  as  that  on  the  paper  of  the  toy  watch,  and  I  have  accordingly  made  an 
analysis  with  the  result  that  each  card  was  found  to  contain  1*6  grains  of  arsenious 
acid  and  '91  grains  of  oxide  of  copper — or,  in  a  whole  pack,  88  grains  of  arsenious  acid 
and  47  grains  of  oxide  of  copper.  The  green  colouring  matter  (arsenite  of  copper)  was 
entirely  on  the  back  of  the  cards,  and  by  the  aid  of  a  little  alkali  and  water  was  easily 
removed.  When  it  is  considered  tliat  the  pack  contains  nearly  one-fifth  of  an  ounce  of 
arsenic — more  than  enough  to  kill  a  hundred  children — the  practice  of  using  this 
dangerous  colour  cannot  be  regarded  with  indifference.  Unfortunately  there  is  no  law 
to  prevent  the  use  of  dangerous  pigments  on  wall  papers  or  playing-cards,  but  it 
is  well  that  the  public  should  be  informed  of  the  matter  so  that  they  may  be  on 
their  guard."  

If  we  were  in  America  we  could  understand  an  unwillingness  on  the  part  of  the  public 
to  part  with  their  **  greenbacks,"  but  here,  where  the  colour  has  no  such  important 
signification,  it  is  well  that  card  players  should  take  note  and  avoid  the  alluring 
but  dangerous  articles.  In  Germany  the  Adulteration  Act  gives  power  to  prosecute  in 
such  a  case,  and  we  commend  Dr.  Wallace's  letter  to  Dr.  Oarr,  the  great  opponent 
of  the  use  of  arsenical  colours,  whose  book  on  Domestic  Poisons  we  noticed  some 
months  ago.  

If  the  researches  of  Dr.  Enmierich,  of  Munich,  be  relied  on,  all  the  agitation  to 
bring  water  analysis  within  the  obligatory  fee  of  10s.  6d.,  which  took  place  lately,  was 
thrown  away;  for  the  Professor  not  only  declares  that  "the  use  of  the  most  foul  and 
putrid  drinking-water  produces  no  injurious  result  on  the  system  in  health  ;  and  even 
existing  affections  of  the  intestinal  canal  are  not  in  the  least  aggravated  by  it,"  but  that 
it  actually  cured  him  of  a  sharp  attack  of  bowel  complaint.  The  experiments  were 
made  not  corpore  viU^  but  on  himself,  and  the  water  chosen  was  from  a  ditch  fed,  inter 
alia,  by  drains  and  privies,  seasoned  by  the  contents  of  dirt  carts,  and  ornamented  here 
and  there  by  the  bodies  of  departed  cats.  The  "  physical  appearances  "  observable 
were  fragments  of  foeces,  dirty  rags,  hairs,  and  the  general  garbage  of  man  and  beast ; 
and  the  odour  was  so  well  developed  that  it  was  difficult  to  avoid  at  once  returning  the 
lovely  mouthful.  At  first  the  determined  experimentalist  experienced  certain  internal 
qualms,  but  after  three  days  they  vanished,  and  lo  1  he  throve  on  his  unsavoury  tipple  1 
He  next  gave  it  to  a  dyspeptic  patient,  and  he  decidedly  improved ;  so  after  all  good 
clean  dirt  for  ever.  Why  go  to  the  trouble  to  buy  liver  pads,  or  anti-fat,  when  we  can 
get  the  real  elixir  of  life  from  the  nearest  ditch  ?  or  rather,  what  a  chance  for  an  enter- 
prising man  to  bottle  foul  water  and  advertise  it  as  the  genuine  Munich  tonic  and 
stomachic  essence,  prepared  after  the  recipe  of  the  great  doctor ; — goodness  knows  the 
ingredients  are  both  cheap  and  easily  obtained,  and  the  source  inexhaustible  I 


But,  joking  aside,  is  it  wise  to  pubUsh  such  experiments  to  a  public  already  too 
prone  to  sanitary  neglect,  and  does  it  follow  that  because  the  experimenter  escaped 


THE  ANALYST.  BIO 


^  Ins  life,  others  would  be  safe  to  imitate  him  ?  It;  has  been  the  result  of  our 
observatious  that  it  is  possible  to  acclimatize  persons  to  bad  water  just  as  to  jungle 
fever,  so  long  as  no  epidemic  actnaUy  starts  in  the  neighbourhood ;  but  bring  in  one 
diseased  person,  and  then  the  train  is  fired.  It  is  a  common  remark  in  the  coimtry 
when  well  waters  are  analysed  and  condemned ;  *'  Oh  we  have  drank  it  for  years,  and 
the  analyst  is  talking  nonsense  ;  *'  but  notwithstanding  it  is  none  the  less  the  duty  of 
all  in  antliority  to  repress  as  far  as  possible  the  use  of  any  water  evidently  subject  to 

iodical  contanmiation. 


Oh    Mother,   look!   Is/'^'*  TMh    k  better,  U.  Sd.,"   so  wrote    an   enterpnsing 
tterman  of  High  Street,  Hoxtou,  taking  care  to  weU  rub  the  first  "  e  "  in  the  word 
better'"  so  as  to  make  it  appear  like  *Ui."     Whether  mother  looked  is  not  recorded^ 
but  an  Inspector  ilid,  and  Iklr.  Bushby,  in  a  friendly  interview  with  our  butterman, 
fined  him  £5,  and  added  some  disagreeable  rcmai'ks  about  intention  to  defraud. 


k 


k 


Still  another  victim  to  the  odious  analysts  I  A  poor  innocent  man  of  Houghton- 
le-Spring  happened  to  be  a  confectioner,  who  painted  his  cart  yellow,  and  afterwards 
in  his  honest  ignorance  and  praiseworthy  economy,  he  used  the  same  pigment  for  his 
sweets ;  and  wlU  it  be  behevod  that  the  analyst  actually  found  -68  per  cent,  of 
chromate  of  lead,  and  on  that  **  miserable  decimal,"  as  one  of  our  trade  journal  friends 
used  to  call  it,  the  magistrates  fined  him  £5. 


The  clause  in  the  new  Act,  providing  a  penalty  for  refusing  to  serve  in  the  street, 
has  already  been  enforced  with  success.  It  would  be  well  if  the  attention  of  Inspectors 
were  more  definitely  called  to  this  point,  as  there  is  no  doul)t  much  more  adulteration 

E practised  in  milk  delivered  at  private  houses  than  in  that  sold  over  the  counter. 
Under  the  heading  of  impure  milk  in  Salford,  we  publish  a  fall  report  of  a  series 
id  cases  in  which  the  greatest  care  was  taken  by  the  inspectors  to  relieve  the  retail 
tradesman  by  tracing  tlie  adulteration  to  its  source,  but  without  result ;  the  magistrate 
giving  the  farmer  the  benefit  of  the  doubt,  tliat  the  milk  might  have  been  tampered 
with  after  leaving  his  hands  and  before  delivery  at  the  railway  station. 


^ 


We  pubhsh  a  letter  from  Dr.  Dupre,  on  the  subject  of  the  evidence  lately  given 
by  certain  officiala  connected  with  tlie  Pharmacoutioal  Society,  which  is  sufficiently 
outspoken  in  itself  to  require  no  comment  on  our  part.  We  were,  however,  much 
etruck  by  a  passage  in  the  evidence  of  Dr.  Attfield,  given  m  Uie  soda-water  case,  and 
reported  in  the  CkemUt  and  DrwjijUt,  Asked,  in  cross-examination,  "Are  you  a  Pubhc 
Analyst?*'  Dr.  Attfield  answered  **  Yes,  stud  have  been  for  25  years,  but  not  under  the  Act. 
I  have  always  refused  appointments  of  that  kind/*  If  this  be  really  accurately  reported,  we 
ve  rarely  met  with  a  more  daring  instance  of  special  pleading  by  a  witness  on  oath, 
le  term  "Public  Analyst  '*  was  specially  created  by  Act  of  ParHament  to  distinguish 
ose  analysts  ax>poiuted  to  perform  the  duties  of  that  Act,  annl  nn  mn.^  f  at\  oa^VVvvc^'w^k  wtw. 
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merely  on  the  strength  of  having  practised  as  an  analytical  chemist,  except  by  a  veiy 
great  perversion  of  the  tme  and  legal  meaning  of  the  term.  We  hold  that  in  doing  so 
a  person  assumes  a  status  to  which  he  has  no  right.  It  is  cnrioos  that  with  one  breath 
Dr.  Attfield  should  seek  to  usurp  onr  title,  while  with  the  next  he  should  assume  such 
an  insufferable  affection  of  superiority.  He  always  declined  appointments  under  the 
Act,  says  our  learned  friend ;  and  it  would  be  interesting  to  know  how  often  he  actually 
had  the  chance  of  so  doing. 


RECENT  CHEMICAL  PATENTS. 

The  following  specifications  have  been  published  during  the  past  month,  and  can  be 
obtained  from  the  Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

1879.  Name  of  Patentee.  Title  of  Patent.  PkIm 

No. 

719    G.  A.  Aitchison        Preserving  God  Liyer  Oil 9cL 

786    J.  W.  Swan  and  B.  S.  Proctor      ..     Medicinal  Bhnbarb          4d. 

8d0    G.  G.  Andr6 Electric  Lamps Bd. 

876    J.  6.  Spence Electric  Lighting Sd. 

889    F.  J.  Jenssen Manufacture  of  Benzaldehyd,  Benzoic  Anhydride,  and 

Benzoic  Acid 9d. 

895    H.E.Newton  Reducing  Alkaline  and  Earthy  Sulphates  and  Chlorides 

to  their  Elements 

947    H.  J.  Haddan           Apparatus  for  Electric  Lighting           8d. 

926  E.  W.  Hedges           Electric  Lamps 6d. 

919    C.  S.  Gorman           Manufacture  of  Anhydrous  Sulphuric  Add     . .        . .  2d. 

927  B.  C.  Thompson Electric  Light 2d. 

1045    W.  MorgaD  and  £.  B.  Daniel        ..     Deozydizing  Iron 2d. 

1047    J.  Cawley Manufacture  of  Sulphide  of  Zinc          2d. 

1054    J.  C.  Martin Manufacture  of  White  Lead       6d. 

1070    W.  A.  Barlow           Extracting  Tannin          4d. 

1081    B.  y.  Tuson Disinfectants        2d. 

1122    St.  G.  L.  Fox           Electric  Light 2d. 

1181    T.  Griffiths  and  J.  Cawley  . .         . .     Manufacture  of  Sulphide  of  Zinc          6d. 

1207    T.  A.  Dillon Producing  Electric  Lights          4d. 

1226    C.  Bumpff Manufacture  of  Azodyes  from   the  Nitrosubstitution 

Products  of  Benzol,  &c 4d. 

1510    J.  Watson Manufacture  of  Portland  Cements        4d. 

1530    J.  Allmann Oxidizing  Sulphides  of  Sodium  and  Potassium  in 

Alkaline  Solutions 4d. 

1410    H.F.Howell Purifjdng  and  Deodorizing   Crude    Petroleum,  and 

other  Oils 6d. 


BOOKS,    &o.,   RECEIVED. 

The  Chemist  and  Druggist ;  The  Brewer's  Guardian;  The  British  Medical  Journal ;  The  Medical  Press; 
The  Pharmaceutical  Journal;  The  Sanitary  Becord;  The  Miller;  Journal  of  Applied  Science;  The 
Boston  Journal  of  Chemistry ;  The  Provisioner  ;  The  American  Dairyman ;  The  Practitioner ;  American 
New  Bemedies ;  Proceedings  of  the  American  Chemical  Society ;  Le  Pratiden ;  The  Inventors'  Becord ; 
New  Tork  Public  Health  ;  Philadelphia  Printers'  Circular. 
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DECEMBEE,    1879, 

SOCIETY  OF  PUBLIC  ANALYSTS. 
An  Ohdinahy  MEETrNo  of  this  Society  was  held  on  Wednesday,  the  19th  November  last, 
at  Burlington  House,  Piccadilly.  In  the  absence  of  the  President,  Dr.  Muter,  through 
indisposition,  the  chair  was  taken  by  Vice-President  Dr.  I)upr6,  F.E.8. 

The  minutes  of  the  Sheffield  meeting  were  read  and  confirmed. 

Professor  C,  R,  B,  Ticbbome,  President  of  the  Pharmaceutical  Society  of  Ireland, 
and  Public  Analyst  for  the  County  of  Longford,  was  proposed  for  election  as  a  Member, 
and  will  be  balloted  for  at  the  January  Meeting, 

Mr.  B.  Dyer  and  Mr.  O.  Hehner  were  appointed  Auditors  to  examine  the  accounts 
for  the  current  year. 

Dr.  Tripe  read  a  paper  "  On  the  Discrimination  of  the  Starches  by 
Polarized  Light/*  and  illustrations  of  ihe  methods  adopted  were  given  by  means  of  a 
microscope  and  other  apparatus  kindly  lent  for  the  occasion  by  Messrs.  Murray 
and  Heath. 

Mr.  Hehner  read  a  paper  "  On  the  Mineral  Constituents  of  Cinnamon  and  Cassia." 

Mr.  Wigner  read  a  paper  by  Mr.  A,  H.  Allen,  '*  On  the  Examination  of  Coffee.'* 

Mr.  Heisch  read  a  note  by  Dr.  Wallace  '*  On  Arsenic  in  Playing  Cards/* 

Mr.  Wigner  read  a  paper  "  On  the  Determination  of  Carbonic  Acid  in 
Carbonates," 

Messrs.  Murray  and  Heath  also  sent  for  exhibition  some  Steinheils'  pocket  lenses, 
which,  from  their  largo  and  flat  field,  were  much  approved  of. 

An  Extraordinary  Meeting  had  been  called  at  the  same  time  and  place,  but  Dr. 
Dupr^  postponed  the  resolution,  which  stood  in  his  name,  for  twelve  months. 


The  Annual  Meeting  will  take  place  on  Wednesday,  January  14th,  when  the 
election  of  officers,  &c.,  will  tiike  place,  and  among  the  papers  to  be  read  ie  one  *'  On 
a  Sample  of  Butter  several  Lundred  years  old." 


ON  THE   DISCRIMINATION  OF  STARCHES  BY  POLAKIKED  LIGHT, 

By  John  W.  Tripb,  M.D.,  M.R.C.P.,  Edin.,  *c. 

Read  he/ore  the  Society  of  Public  AnalyttU,  on  19th  Nov.^   IST9, 

Some  time  since  the  Inspector  appointed  to  obtain  samples  under  the  Bale  of  Food  ant 
Dmgs  Act,  brought  to  me  several  packets  containing  arrowroot,  pru-meal,  ground 
lentils,  mriizeua  (Indian  com  Hour)  and  ground  ginger,  all  of  wliich  were  found  to  be 
genuine.  During  the  course  of  examination,  I  felt  dissatit./it?d  with  the  means 
ordinarily  atlopted,  and  therefore  employed  sclenite  plates  with  tlie  polariscope.  The 
plates  used  were  red  and  green,  and  blue  and  yellow,  when  a  beautifid  play  of  colour 
was  exhibited  by  the  arrow-roots,  and  even  in  a  more  marked  degro^  b»^  ^\Kk^fik  ^acl?^ 
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and  tous  lea  mois.  The  colours  shown  by  Bermuda  arrowroot  were  not  so  brilliant  as  by 
those  from  St.  Vincent  and  Natal.  The  starches  of  wheat,  barley,  oats,  and  rice 
scarcely  showed  any  colour,  and  the  little  that  was  exhibited  was  equally  diffused  over 
the  whole  granule  instead  of  being  more  brilliant  in  certain  parts  as  obtained  in  the 
preceding  class.  Maizena  starch  presented  considerably  more  colour  than  that  of 
wheat,  whilst  that  of  lentils,  peas,  and  beans,  became  less  coloured  than  maizena,  and, 
like  wheat,  did  not  show  green  colouration.  The  amount  of  colour  varied  considerably, 
according  to  the  plate  used,  being  usually  much  brighter  with  the  green  and  red  than 
with  the  blue  and  yellow,  although  in  sago  there  was  little  or  no  colour  with  the  former, 
whilst  a  band  of  a  somewhat  sober  shade  was  visible  with  the  latter  across  the  narrow 
end,  and  the  starch  of  ginger  gave  a  slight  irridescence  with  the  red  and  yellow,  but  not 
with  the  other  plate,  the  colour  being  spread  over  the  whole  surface  of  the  starch,  as  in 
wheat,  &c. 

The  prismatic  colours  of  torn  les  mots  and  potato  starch  were  very  brilliant  with  the 
green  and  red  plate,  the  green  being  more  vivid  in  the  potato  than  in  the  arrowroot,  so 
that  in  case  of  doubt  or  when  a  mixed  sample  is  examined,  the  comparative  soberness 
of  the  colour  of  arrowroot  will  readily  serve  to  distinguish  one  from  another.  A  little 
care  in  using  the  analyser  is  necessary  in  order  to  bring  this  out  strongly,  but  a 
comparison  between  the  two  without  moving  the  analyser  will  show  this  most 
satisfactorily,  the  analyser  being  used  in  such  a  way  as  to  give  a  red  or  green  ground, 
the  red  being  the  best. 

The  starches  examined  evidently  belonged  to  two  groups,  viz.,  those  which  showed 
but  little  colour  with  the  selenites,  and  the  others  which  exhibited  briUiant  and  various 
colours.  It  is  evident  that  there  must  be  some'  structural  difference  between  the  two, 
for  as  a  rule  the  starches  obtained  from  seeds  gave  but  little  colour,  whilst  those 
obtained  from  tubers  and  rhizomes  afforded  much  colour.  Of  course  there  are 
exceptions,  as  stated,  as  regards  ginger,  &c.  The  use,  however,  of  this  plan  of 
diagnosis  need  not  be  confined  to  the  starches,  as  tlie  spiral  ducts  of  some  plants 
colour  more  than  others,  and  the  woody  fibre  and  cells  differ  sufficiently  in  colour  to 
assist  in  the  discrimination  of  the  substance  examined ;  for  instance,  coffee  shows 
numerous  coloured  pieces  of  tissue  which  are  absent  in  chicory. 

The  best  results  seem  to  be  obtained  by  using  low  objectives,  half-an-inoh  with 
an  A  eye-piece  being  decidedly  preferable  in  my  opinion  to  higher  powers,  and  I  may 
mention  that  the  solution  employed  was  one  part  of  glycerine  and  three  of  water. 
One  great  advantage  of  this  method  of  diagnosing  starches  consists  in  the  ease  and 
rapidity  witli  which  the  starches  of  cereals  can  be  distinguished  from  those  of  potato 
and  arrowroots,  when  compared  with  the  ordinary  methods  of  examination,  in  which 
considerable  time  is  often  occupied  in  measuring  the  size  of  the  granules,  or  in  bringing 
out  theii'  markings.  I  also  find  that  I  can  see  the  markings  much  more  plainly  with 
the  selenites  than  without  them,  which,  however,  may  only  arise  from  a  pecuHarity  of 
my  sight,  which  is  not  only  near  but  weak.  I  have  not  worked  out  this  subject  by  any 
means  to  my  satisfaction,  for  want  of  time,  and  therefore  hope  that  some  one  else  may 
make  a  more  extended  investigation  of  the  whole  matter. 
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The  members  present  tlien  inspected  samples  Uirough  the  microscope  lent  by 
Murray  &  Heath. 

Dr.  Dupr^  said  auytliing  which  would  make  the  microscope  work  more  readily 
would  be  a  cousidcrable  advantage ;  a  clumsy  microscopist  would  uot  mistake  wheaten 
starch  for  an*owroot,  but  with  a  middling  sized  potato  starch  it  requii'ed  conBiderable 
eitperience  to  distinguish  it, 

Jlr.  Wigner  was  convinced  that  all  the  assertions  made  by  Dr,  Tripe  were  correct, 
and  it  would,  he  thought,  be  a  moat  useful  process  ;  he  had  not  yet,  however,  carried 
it  beyond  the  starclies  wliich  Dr.  Tripe  had  mentioned. 


I 
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NOTE  ON  AESENIC  EN  PLAYING  CABDS. 

By  Dfl.  Wallace; 

Read  be/ore  the  Society  of  Pttblic  AjialysUt  on  19th  NoMmber^  1879, 

the  last  number  of  The  Analyst,  a  letter  to  the  (Jlasgotv  Herald  was  quoted,  in 
hich  I  stated  that  I  had  found  a  hu-ge  quantity  of  arsenic  in  a  pack  of  green- Lacked 
tying  cards,  I  have  since  extended  my  observations,  imd  now  bring  the  matter  before 
the  Bociety  of  Public  Analysts,  in  the  hope  that  ["ublic  attention  may  be  drawn  to  it  in 
such  a  way  that  legislation  may  foDow,  noL  only  in  regard  to  playiiag  cards,  but  also  to 
wall  papers,  and  paper  used  for  book  covers,  confoctiouery  and  other  purposes.  Such  a 
law  already  exists  in  Sweden,  and  I  have  reason  to  know  that  it  is  very  strictly  enforced* 
The  following  are  the  results  of  examination  of  a  few  cai-ds,  from  which  it  wiU  be  seen 
that  the  use  of  arsenical  green  is  not  confined  to  any  particidar  maker  : — 

Ab  ,0^  As  ,0^ 

GrainH  in  eii«h  Cord.  Grains  per  Pack. 

De  la  Roe,  Plain  Green    . .         .  *         . .     1*49 77*48 

Ditto*        Figured  *86 44*72 

GooaaU,  Plnin  Green       1-84 96*63 

Ditto>      Figured '63 82-7B 

IMtto,      ditto        -50 26*00 

Willie,  Plain  Green  ..         ..         ^     l'€0    ,.         ..         ..     83*20 

Ditto,  Figured "31 16*12 

Ditto,   ditto  1*45 75*40 

The  plain  gi-een  backs,  usually  called  club  cards,  contain  the  largest  proportion  of 
enic,  whUe  the  figured  ones  have  more  or  less  according  to  the  pattcra.  It  is 
unnecessary  for  me  to  point  out  to  the  members  of  the  Society  the  danger  arising  from 
the  introduction  of  a  powerful  poison  mto  an  article  in  Buch  general  and  frequent  use 
as  playing  cards  ;  it  is  enough  to  state  the  facts.  I  have  only  to  add  that,  so  far  an  I  have 
had  an  opportunity  of  examining  pattern  books  of  various  makers,  orsunical-colom'ed 
cards  constitute  about  one-sixth  to  one -eighth  of  the  whole  number  manufactured. 

Dr.  Dupr6  said  that  cards  were  so  constantly  used,  that  he  should  have  thought  if 
ire  was  really  any  dangex*  there  would  have  been  many  complaints  of  sore  fingers,  but 
he  had  uot  heard  even  a  rumour.  He,  however,  had  had  a  number  of  lamp  screens  to 
examine,  and  nearly  ah  contained  arsenic. 

Dr.  Bartlett  referred  to  a  case  he  had  been  engaged  in,  where  a  girl  had  died  after 
having  been  employed  for  a  few  weeks  in  a  faotoiy,  where  she  ha4  been  engaged  in 
dofitinsf  arsenical  powder  on  paper. 
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"With  reference  to  the  above  Bubject,  the  Bntuh  Medical  Journal  has  the  following; — 

Mr.  Jabez  Hogg  wiiteB:— The  British  Medical  Joutml  of  the  18th  Oct.  directs  public  attentioD  to 
the  dangere  of  poiaoniog  by  the  use  of  arsenic  in  placing  CKrdB.  The  following  relates  to  a  case  of 
psoriftftia  Tinguiuxn  from  the  same  cause.  A  lady,  fond  of  a  rubber  of  whist,  for  ft  cousidcrable  period 
suffered  froia  a  painful  eoreness  of  the  tips  of  the  fingers,  extending  to  the  roots  of  the  nail*,  which 
became,  in  consequence,  altered  and  miashapen.  She  hod  beoome  convinced  of  the  fact  that  an  hour  or 
two  spent  in  card-playing  increased  the  pain  and  tcndemesB ;  often  bo  much  so,  that  she  was  un&ble  to 
deal.  This  went  on,  and  m  llie  meantime  all  kinda  of  domestic  medicines  were  tried  without  effect.  A 
modical  friend,  who  was  one  of  the  party  seated  round  the  table,  and  into  whoRe  ear  Mrs.  W.  (the  lady 
in  question)  was  pouring  her  distress,  hut  whose  eye  jnst  then  caught  the  bright  green  backs  of  the  cards 
as  th^  fell  on  the  table,  half-jokingly  remarked,  ''  Arsenical  cards/'  He  said  that  the  x^ainful  oondiiioii 
of  his  hostess'  fingers  was,  in  his  opinion,  due  to  the  arsenical  pigment  on  the  backs  of  the  o&rda, 
Mrs.  W.,  it  appeared^  had  a  decided  preference  lor  green-backed  cards.  The  next  day,  lionie  of  the 
pigment  waa  scraped  off  a  card  and  tested  for  arBcnic,  and  an  estimated  quantit^^  of  arsenioos  a«id 
(nyatalB  -vroa  produced.  The  disoontinuance  of  the  use  of  the  cards  soon  led  to  a  greatly  improved  state 
of  the  fingers.  A  pack  of  cards  used  by  my  children  in  a  game  of  forfeits,  the  backs  of  which  were  of 
a  bright  green  colour,  on  being  examined,  turned  out  to  be  coloared  with  araenitc  of  copper. — ^I>r. 
Wallace  has  sent  specimens  of  the  cards  referred  to  in  the  Journal  of  October  18th  to  Mr.  Hogg.  They 
are  London- made  cards;  and  it  is  a  fact  that  manufacturers  of  repute  send  out  hundreds  of  ainulM' 
packs  of  cards,  the  backs  of  which  are  colouri^d  with  a  poisonous  arsenical  pigment.  Between  the 
shuffling  of  the  cards  and  the  warmth  and  moistiue  of  the  fingers,  a  considerable  quantity  of  arseiute 
of  copper  will  be  detached  and  inhded  during  the  evening.  Arsenical  poisoning  by  coloured  sweetmeats 
is  a  Bouree  of  danger  against  which  parentn  should  be  on  their  guard.  Dr.  Russell,  the  Medical  0£9oer 
of  Health  of  Glasgow,  has  furnished  Mr.  Hogg  with  the  following  particubu^  of  the  narrow  escape  of 
two  children  by  sucking  the  coloured  sugar  off  a  toy-watch  purchased  at  a  sweet-ahop.  A  medical 
practitioner  reported  that  he  had  boen  called  to  aee  two  children  who  seemed  to  he  aullering  from  the 
effects  of  an  irritant  poison.  On  inqnii;)',  it  was  found  that  they  had  quite  recently  eaten  some 
■weetmeats  made  in  the  form  of  a  watch.  The  parents  produced  one,  the  outer  rim  of  which  was 
oomposfid  of  sugar  coloured  pink.  The  faco  was  green  printed  paper  pasted  on  behind,  and  overlapped 
the  rim  fully  one-half  its  breadth.  When  this  green  paper  was  removed,  a  portion  of  the  green  pigment 
adhered  to  the  sweetmeat ;  and,  on  submitting  this  to  analysis,  it  was  found  to  be  arsenite  of  copper. 
The  quantity  on  the  entire  face  of  the  watch  vtm  eatimated  at  eighteen  grains  of  arsenic,  l)r.  Russell 
adds  that  ''cases  of  poiaoning  from  sugarsticks  wrapped  in  striped  green-coloured  paper  to  attract  the 
bairns^'  have  also  occurred.  A  gentleman  also  consulted  Mr.  Hogg  for  dimness  oi  sight  and  a  severe 
eoKcma  of  the  forehead.  The  eoKema  had  troubled  him  for  several  months.  Since  its  appearance,  the 
sight  of  one  eye  had  become  dim.  The  eruption  proveil  very  intractable;  and,  in  one  of  his  visits,  Mr. 
Hogg  questioned  him  closely  about  the  woU-papcra  of  hla  rooms ;  but  these,  he  was  assured,  were  non- 
arsenical.  A  visit  to  tht3  i'oimtry  effected  what  medicine  could  not;  it  cured  the  eczema;  but,  on  his 
return  to  hit)  duty,  the  eruption  reappeared.  Three  weeks  ago.  on  entering  Mr.  Hogg's  room,  he  placed 
his  hat  on  the  table ;  and,  the  bright  maroon  having  at  once  attracted  Mr.  Hogg's  notice,  ho  suggested 
that  the  hat-lining  was  the  cause  of  the  eczema.  A  portion  was  removed  and  exunined  for  arsenic,  and 
a  considerable  quantity  woa  found.  The  use  of  the  hat  was  discontinued,  and  the  eruption  quickly 
disappeared.  He  was,  however,  curious  about  the  matter,  and  thought  he  should  like  to  be  convinced  of 
the  poisonous  nature  of  the  lining.  The  hat  was  taken  out;  and,  placing  it  on  Ins  head,  he  left  home. 
The  forehead  became  irritable,  and  on  the  second  day  the  eruption  reappeared.  He  was  now  thoroughly 
convinced.  The  iiiqiruTement  that  took  place  when  he  went  to  the  country  is  explained  by  the  fact,  that 
during  his  stay  he  almost  invariably  wore  a  wide-awake,  and  not  the  usual  chimney-pot  hat. 
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The  following  letter  has  also  appeared  in  a  Glasgow  jonmal : — 

Sni,— My  attention  has  just  been  directed  to  a  letter  which  appeared  in  a  recent  issue  of  your  paper, 
in  which  Dr.  Wallace  sounded  a  note  of  warning  against  the  presence  of  arsenic  and  oxide  of  copper  in 
rariouB  manufactured  articles,  and  mentions  tliat  in  a  single  pack  of  cards  he  had  discovered  as  much 
as  83  grains  of  the  former  and  47  grains  of  the  latter  poison,  the  pack  contftining  nearly  *'  one-fifth  of 
an  ounce  of  arsenic;  more  than  enough  to  kill  a  hundred  nhildren."  At  the  same  time  he  regretted  that 
**  unfortimately  there  is  no  law  to  prevent  the  use  of  dangerous  pigments  on  wall-papers  or  playing 
eards.''  As  the  "Adulteration  of  Food  Act "  legislates  against  the  introduction  of  deleterious  compoimds 
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mto  ftitides  of  food,  there  in  certainly  no  reaion  why  it  abDoId  not  lie  oxtend«d  to  embrace  all  articles  of 
hocuehold  aud  peruonal  use.  On  the  above  subject  it  may  be  intere»ting  to  your  readers  to  kuotv  what 
has  been  dooc  in  this  direction  in  Sweden.  Some  years  ago  the  attention  of  the  Swedish  authorities 
waa  seriously  directed  to  the  peculiarity  of  many  cases  of  aiokness,  cramp,  debility,  depression,  1o6B  of 
appetite,  inability  to  work,  Ac,  which  were  quite  rniaoeountable  until  clearly  traced  to  poisoning  by  the 
presfflice  of  arsenic  in  paints,  colours,  waU-papbrn,  ladies'  dress  stuifB,  ribbons,  carpetH,  curtains,  blinds, 
pasteboard  boxes,  confectionery,  &c.  In  cases  of  i)oiHouou8  walKdccoration!^,  the  removal  of  patients  to 
other  chambera  secured  recovery,  while  the  return  to  the  arBonioos-decoratcd  rooms  brought  back  the 
original  illnesa.  For  flpecial  cases  with  the«e  and  other  materials  eee  *'  GradualaChandling,  by  Dr.  Adolph 
Grape,  1877."  which  eon  eaaxly  be  procured  by  applying  to  him  at  ♦*Gefle,  Sweden,"  where  he  is 
praotifdnK.  The  e\  il  inlluence  wa^  not  confined  to  what  Ib  now  pretty  generally  known  aa  "  arsenious 
green,"  but  whh  traced  in  redw,  brovxTis,  and  yellow?,  in  printed  cloth.  Nor  did  the  use  of  these  arsenious 
coloura  even  when  applied  in  the  form  of  oil  painting  on  walls,  etc.,  prevent  the  generation  of  dangerous 
vapours,  seriously  affecting  those  living,  and  especially  sleeping,  near  them.  Borne  beautiful  green  lamp 
shades  were  found  to  bo  verj'  dangerous,  tlie  distiibution  of  the  poison  being  assisted  by  the  heat  of  the 
lamp.  80  painful  and  so  uumeroua  were  the  troubles  arising  from  the  presence  of  arsenic  in  v&rious 
forms  that  the  Court  Chemist,  Dr.  Hamberg,  and  the  fStockholra)  City  Analyst,  A.  W.  Crongvist  (with 
whom  the  undersigned  was  engaged),  investigated  thousands  of  cases  which  caused  prompt  and  rigid 
action  to  be  taken.  The  result  of  the  above  was  that,  about  four  years  ago,  a  stringent  law  was  passed 
prohibiting  the  sale  of  any  articles  containing  pcasons,  especially  ai^nio.  This  Act  is  so  rigidly 
eniorcsed  that  the  slightest  trace  of  arsemc  leads  to  the  confiscation  of  the  goods  and  the  fining  of  the 
seller.  Some  such  law  is  dearly  necessary  to  prevent  the  poaalbility  of  such  a  state  of  matters  as  Dr. 
Wallace  has  disclosed,  which  every  respectable  physician  and  chemist  in  the  country  can  endorse  and 
strengthen  by  the  contribution  of  other  iuHtances. — I  am.  .v<;,,  C.  0,  h. 
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ON  THE  MINERAL  CONSTITUENTS  OF  CINNAMON  AND  CASSIA, 

By  0.  Hehneb,  F.C.S. 

Read  before  the  Societt/  of  Public  Anali/stSt  on  19th  Nov,,  1879* 

The  iliscrimination  betweeai  ground  cinnamon  ( Cinnamomum  Zrtflanicum )  and  cassia 
iC.  Lif/uea  and  t'.  Vifvaj  is  a  matter  of  some  importance,  but  of  considerable  difficulty. 
These  Bpices  are  imported  into  this  country  in  very  large  quantities.  Thus  during  the 
first  forty-three  weeks  of  this  year  19,002  packages  (of  SG-lbs.  each)  of  C.  hgnea, 
against  13,212  packages  of  cinnamon  (each  weighing  about  f -cwt.),  and  during  the  same 
period  of  last  year,  46,433  packages  of  cassia  and  18,489  of  cinnamon  were  imported. 
The  wholesale  prices  of  cinnamon  fluctuate  between  tid.  and  4**.  8d.  per  lb.,  whilst 
cassia  barely  reaches  6d.  Considering  now  the  extreme  similarity  between  these 
harks,  both  botanical  and  structural,  not  a  hitle  inducement  exists  to  substitute  the 
cheaper  for,  or  mix  it  with  the  more  valuable  spice,  and  it  is  a  fact,  that  notwithstanding 
tlie  large  amount  of  cassia  imported,  it  is  almost  impossible  to  obtain  it  under  its 
proper  name  at  retail  establishments.  I  am  informed  that  cinnamon  sticks  ai-e  never 
giound,  but  always  sold  in  then"  whole  state,  only  cinnamon  chips  and  cassia  being 
powdered.  Much  cassia,  no  doubt,  is  used  by  distillers  of  essential  oils,  manufacturers 
of  mixed  spice  and  of  curry  powder,  but  it  cannot  be  doubted  that  much  of  it  finds  its 
way  into  the  consumer's  hands  under  a  name  to  which  it  has  no  vahd  claim.  However 
this  may  be,  it  is  important  to  Public  Analysts  Uiat  they  slionld  be  in  pOBsession  of 
means  to  discriminate!  between  the  two  kinds  of  bai'k. 

The  only  test  which,  as  far  as  1  am  aware,  has  been  in  use,  is  that  foimded  upon 
the  alleged  difference  in  the  behaviom*  of  the  decoctions  towards  iodine.  Thus 
Fluckiger  and  Hanbury  direct  in  their  Vhuvinacogrdphia  to  ''make  a  dawy^^^^so.  ^ 
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powdered  cinnamon  of  known  genuineness,  and  one  of  similar  strength  of  the  suspected 
powder.  When  cool  and  strained  test  a  fluid  ounce  of  each  with  one  or  two  drops  of 
tincture  of  iodine.  A  decoction  of  cinnamon  is  hut  little  affected,  hut  in  that  of  cassia 
a  deep  hlue-hlack  tint  is  immediately  product."  But,  considering  that  hoth  cassia  and 
dnnamon  contain  much  starch — as  shown  hy  the  microscope— it  seems  a  priori 
improhahle  that  cassia  starch  should  act  normally  towards  iodine,  whilst  that  of  cinnamon 
refuses  to  do  so.  The  different  amount  of  tannin  would  certainly  not  explain  the 
distinction  as  has  heen  suggested  hy  Pereira,  as  both  cassia  and  cinnamon  are  rich  in 
tannic  acid.  But  the  fact  is  that  decoctions  of  both  cassia  and  the  cheaper  kinds  of 
genuine  cinnamon  turn  hlue  with  iodine.  A  few  drops  of  iodine  are  first  decolorized  hy 
the  solutions,  hut  a  point  is  readily  reached  when  the  hlue  colour  permanently  makes 
its  appearance,  modified,  of  course,  hy  the  yellow  colour  of  the  decoction.  The  finest 
samples  of  cinnamon  do  not  react  much  with  iodine,  prohahly  hecause,  on  account  of 
their  immaturity,  they  contain  little  real  starch.  The  iodine  test  is  therefore  of  very 
questionahle  value,  and  genuine  cinnamon  might  hy  it  he  condemned  as  adulterated. 
It  may  he  admitted  that  in  the  case  of  cassia  the  reaction  is  ohtained  more  readily  than 
with  cinnamon. 

To  find,  if  possible,  some  real  difference  hetween  the  two  kinds  of  hark,  I  examined 
their  mineral  constituents,  believing  that  the  more  woody  hark,  cassia,  would  contain  a 
larger  amount  of  salts  of  lime  and  magnesia  than  the  delicate  membranous  cinnamon. 
The  following  analyses  show,  however,  that  this  supposition  was  not  entirely  substan- 
tiated. All  analyses  were  made  upon  the  ash  obtained  at  the  lowest  possible  tempera- 
ture (below  visible  red  heat),  but  not  recarbonated,  that  is  to  say,  precisely  as  they 
would  result  in  an  ordinary  analysis. 


CINNAM4 

3N. 

CASSIA. 

Per  lb.    1/10 

3/0 

3/6 

Lignea.    Vera. 

Coal      .. 

..      0-27 

0-41 

0-31 

, , 

1-26 

— 

Sand     .. 

..      109 

0.53 

0-52 

,, 

316 

0-24 

SiO*     .. 

..      0-27 

0-31 

0-25 

,, 

0-90 

0-20 

CO*     .. 

..     29-29 

82-27 

82-40 

,, 

27-18* 

36-26 

P«0*    .. 

..       3-62 

2-20 

3-00 

.  ■ 

8-67 

1-13 

SO- 

2-42 

2-73 

2-84 

. . 

2-02 

0-71 

CI 

. .       018 

0-61 

0-76 

,, 

0-14 

009 

Pe«0"  .. 

..       0-78 

0-41 

0-46 

, , 

1-23 

0-14 

Mii"0*.. 

..      0-86 

0-97 

0-13 

•  • 

5-11 

1-13 

CaO     .. 

..     4009 

36-98 

40-39 

,, 

25-29 

52-72 

MgO    .. 

. .      2-66 

3-30 

3-86 

, . 

5-48 

1-10 

K«0     .. 

..     14-22 

16-70 

10-35 

20-58 

5-60 

Na*0    .. 

..       3-98 

2-97 

4-65 

.. 

8-98 

0-90 

99-62 

100-29 

99-92 

*  * 

lOO'OO 

100-16 

ABh       .. 

..      4-78 

4-69 

4-66 

•  • 

1-84 

4-08 

*By  difference. 

WHOLE  CINNAMON. 

CINNAMON  CHIPS, 

BetaU.per 

lb.    1/10 

8/0 

8/6 

8/6 

6/0 

oontg.  wood,  9d.  per  lb. 

Moisture 

..     12-67 

1205 

11-38 

11-64 

12-94 

11-26 

Aflh  in  bark     . . 

.      4-78 

4-69 

4-66 

3-44 

4-28 

4-44 

Lime  in  Ash 

. .     4009 

36-98 

40-39 

84-32 

36-99 

42-11 

Mn«0* 

..      0-86 

0-97 

0.13 

0-62 

0-59 

0-34 

BolubleAah    .. 

.     25-04 

28-98 

25-22 

26-86 

27-67 

18-84 

Insolable  Ash.. 

..    74-96 

7102 

74-78 

78-54 

78-8S 

81*66 
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CASSIA  LIGNEA. 

CASSIA  VERA. 

Whole. 

Ground. 

Moisture 

. .     14-22 

11-88 

11-05 

10-37 

11-86 

Ash  in  Bark.. 

. .       1-84 

2-64. 

2-56 

408 

4-85 

Lime  in  Ash.. 

. .     25-29 

84-49 

28-63 

52-72 

43-40 

Mn'O* 

..       6.11 

4-94 

3-66 

1-13 

1-53 

Soluble  Ash  . . 

..     40-68 

26-78 

30-91 

8-36 

16-89 

Insoluble 

. .     69-42 

73-22 

69-09 

91-64 

84-11 

Examining  these  figures  it  appears — Firsts  that  the  proportion  of  ash  in  cinnamon 
fluctuates  hetween  comparatively  narrow  limits.  Cassia  vera  contains  an  amount  equal 
to  that  of  cinnamon,  but  G.  lignea  yields  much  less.  Secondly,  that  the  amount  of 
€uh  soluble  in  water  is  about  one  quarter  of  cinnamon  ash,  less  in  0.  vera,  more  in 
C.  lignea.  Thirdly ,  that  cinnamon  ash  contains  less  than  one  per  cent,  of  oxide  of 
manganese,  C.  vera  upwards  of  one  per  cent.  C.  lignea  far  more,  up  to  five  per  cent. 
This  is  indeed  the  most  noteworthy  feature  brought  out  by  the  analyses.  The  amount 
of  manganese  has  a  direct  influence  upon  the  colour  of  the  ashes.  Thus  all  cinnamon 
ashes  are  whitey  or  nearly  so,  those  of  both  descriptions  of  cassia  grey  or  hrovm,  and 
the  latter,  when  heated  with  hydrochloric  acid,  yield  an  abundance  of  chlorine  gas. 
Thus  the  amount  of  manganese  serves  to  distinguish  cinnamon  from  C.  lignea  with  a 
high  degree  of  probability,  and  even  a  comparatively  moderate  admixture  of  the  latter 
would  thus  be  rendered  evident  in  the  former.  The  manganese  is  most  readily  separated 
from  the  ash  by  means  of  bromine  after  the  phosphate  of  iron  has  been  precipitated 
by  acetate  of  soda. 

The  difference  between  cinnamon  and  cassia  vera  is  not  so  marked,  but  the  low 
proportion  of  soluble  ash  in  this  will  be  a  point  worthy  of  notice.  But  C.  vera  is  only 
imported  to  a  very  small  extent,  and  it  is  as  an  adulterant  or  substitute,  of  far  less 
importance  than  the  cassia  commonly  so-called,  namely  C.  Hgnea.  It  is,  moreover,  so 
mucilaginous  that  when  heated  with  water  it  yields  a  glairy  or  ropy  decoction. 

All  of  the  samples,  the  analyses  of  which  are  reported  above,  were  of  undoubted 
purity,  and  many  of  tliem  were  kindly  furnished  me  by  Messrs.  J.  Travers  and  Son,  to 
whom  I  am  much  indebted.  My  thanks  are  also  due  to  Mr.  E.  Riley  for  having 
assisted  me  in  carrying  out  the  investigation. 

Dr.  Dupre  asked  Mr.  Hehncr  whether  he  had  any  information  as  to  the  places 
where  the  cinnamon  and  cassia  came  from.  It  might  be  that  this  remarkable  amount 
of  manganese  was  not  always  found  ;  was  there  reason  to  suppose  that  it  was  really  a 
characteristic  of  cassia,  or  that  it  was  due  to  a  local  peculiarity  of  the  district. 

Mr.  Stewart  asked  if  Mr.  Hehner  had  made  any  determinations  of  the  quantity  of 
iodine  added  in  each  case ;  it  seemed  to  act  much  more  rapidly  with  cassia  than 
with  cinnamon. 

Mr.  Hehner,  replying  to  Dr.  Dupre,  said  that  he  had  had  one  of  the  samples  of 
cassia  hgnea  for  two  years,  two  other  samples  were  quite  recent,  two  cheap  cinnamons 
were  recent  also,  and  they  gave  an  ash  very  rich  in  manganese,  which  no  doubt  proved 
that  they  consisted  of  cassia.  He  had  no  doubt  that  by  far  the  largest  amount  of 
gi'ound  cinnamon  sold  was  really  cassia.  In  reply  to  Mr.  Stewart,  he  said  cinnamon 
decoctions  required,  as  a  rule,  a  very  much  larger  quantity  of  iodine.  The  test  as  given  in 
different  books  was  really  contradictory.    Fliickiger  and  Hanburv  &«.^  \  ^cc«K»  ^^  ^^"^  ^^ 


228  THE  ANALYST. 


two  drops,  and  '*  a  deep  blue-black  tint  is  immediately  produced/'  and  a  few  lines 
farther  on  they  say,  '"But  the  colour  quickly  disappears  and  becomes  permanent  only 
after  much  of  the  test  has  been  added.*'  No  doubt  there  is  a  little  more  starch  in 
cassia  than  in  cinnamon. 


ON  THE  DETERMINATION  OF  CARBONIC  ACID  IX  CARBONATES. 

By  G.  W.  WioNER,  P.C.S. 

Read  before  the  Society  of  Public  Analysts,  on  19th  November,  1879. 

The  results  obtained  by  the  determination  of  carbonic  acid  in  earthy,  metallic,  or 
other  insoluble  carbonates  by  decomposition  with  dilute  acid  in  any  of  the  ordinary 
forms  of  carbonic  acid  apparatus,  are  not  of  a  satisfactory  character.  There  is  great 
difficulty  in  ensuring  the  complete  decomposition  of  the  carbonates,  and  ahnost  equal 
difficulty  in  driving  off  the  last  traces  of  carbonic  acid  gas  without  incurring  a  loss 
of  the  acid  used  for  decomposition,  and  thereby  an  apparent  increase  in  the  proportion 
of  carbonic  acid  present.  Even  in  the  case  of  the  alkaline  carbonates,  the  results 
obtained  in  this  way  are  less  accurate  than  could  be  wished ;  but  when  carbonate 
of  lead,  or  carbonate  of  baryta,  or,  still  worse,  mixtures  of  the  two  are  treated,  it  will  be 
found  that  the  results  obtained  in  the  ordinary  way  will  not  only  be  somewhat  irregular, 
but  will,  in  most  cases,  show  an  error  equal  to  as  much  as  2  or  8  per  cent,  of  the 
total  carbonic  acid  present. 

In  the  case  of  white  lead,  where  the  proportion  of  carbonic  acid  present  is  really 
the  standard  by  which  to  judge  of  its  suitability  for  use  as  a  paint,  an  error  of  this 
kind  is  a  very  serious  one.  The  only  satisfactory  process  by  which  carbonic  acid  can 
be  estimated  in  such  samples  as  these,  is  by  measuring  the  volume  of  the  gas  evolved 
on  treating  the  sample  with  dilute  acid,  and  ascertaining  that  this  gas  is  entirely 
carbonic  acid. 

For  some  years  I  have  used  a  process  of  this  kind,  and  after  making  some 
hundreds  of  determinations  by  it,  I  am  convinced  that,  with  proper  care,  the  error  in 
the  determinations  of  carbonic  acid  need  in  no  case  exceed  *10  or  '05  of  the  total 
amount  present.  This  greater  accuracy  is  moreover  attained  without  the  use  of  any 
complicated  apparatus,  excepting  a  suitable  gas  measuring  apparatus.  Its 
attainment  depends  entirely  on  carrying  out  the  decomposition  of  the  carbonates 
in  a  partial  vacuum,  so  that  the  hberation  of  the  carbonic  acid  proceeds  rapidly  and 
freely  at  a  temperature  considerably  below  the  ordinary  boiling  point  of  the  solution. 
By  this  means  the  time  necessary  for  the  decomposition  is  greatly  shortened,  and  the 
risk  of  the  evolution  of  any  other  gases  than  carbonic  acid  is  also  decreased. 

The  apparatus  required  is  as  follows  : — A  test  tube  about  8  inches  by  1,  fitted  with 
a  good  india-rubber  cork  having  two  holes  through  it;  one  hole  is  provided  with  a 
thistle  funnel  with  stopcock,  and  the  other  hole  with  a  glass  tube  of  small  bore  also 
famished  with  a  stopcock.  This  test  tube  constitutes  the  decomposition  apparatus ; 
the  thistle  funnel  is  for  the  introduction  of  the  acid  by  which  the  decomposition  is 
effected,  and  the  small  tube  for  carrying  the    evolved  gases   into  the  measuring 
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In  addition^  I  use  a  Binall  test  tube  about  1^  in.  long  and  I  in.  diameter  to  contain 
the  sample  to  be  analysed. 

The  following  is  the  mode  in  which  I  treat  the  sample :— A  small  portion,  generall; 
in  the  case  of  white  lead  about  30  or  40  grains,  is  weighed  into  the  small  test  tube 
a  small  ijuantity  of  hot  recently  boiled  distilled  water  is  put  into  the  larger  test  tube, 
and  the  small  tube  dropped  into  it.  The  quantity  of  water  should  not  be  more  than 
sufficient  to  fill  one  inch  of  tlie  larger  tulio.  The  decomposition  tube  is  then  securely 
corked,  the  stopcock  leading  to  the  ^as  apparatus  closed,  and  the  stopcock  on  the  thistle 
funnel  opened.  The  water  in  the  decomposition  tube  is  now  rapidly  and  strongly 
boiled ;  the  steam,  which  is  liberated,  expels  all  air  from  the  tube  through  the  thistle 
funnel.  After  the  boiling  has  continued  for  a  few  seconds,  tlie  thistle  funnel  ia  filled 
with  distilled  water,  recently  boiled  but  cold  ;  this  will  prove  at  once  whether  the  whole 
of  the  air  has  been  expelled,  nince  in  that  case  bubbles  will  no  longer  pass  through  the  water 
in  the  funnel.  The  lamp  having  been  removed,  the  stopcock  on  the  thistle  fimnel  is  closed 
as  rapidly  as  possible,  and  thco  the  small  amount  of  water  which  remains  in  it  allowed  to 
pass  into  the  decomposition  tube  by  cautiously  opening  the  stopcock.  By  this  means  the 
air  has  been  entirely  driven  out  from  the  apparatus,  which  ia  ready  for  the  decomponifcion 
of  the  carbonate  in  a  vacuum.  The  dolivtry  tube  has,  of  coui'sc,  been  coupled  up 
to  the  gas  apparatus  previously,  and  the  stopcock  in  that  being  opened,  the  mercury 
in  the  measuring  tube  is  allowed  to  fall,  and  so  a  vacuum  prepared  in  the  meaem-ing 
tube  for  the  reception  of  the  gas  as  fast  as  it  is  Uberated. 

I  prefer  to  decompose  the  carbonates  with  hot  dilute  nitric  or  hydrochloric  acid ; 
this  acid  should  have  been  boiled  for  half-an-hour  or  more,  to  expel  all  traces  of  dis- 
solved gases,  and  must  then  be  allowed  to  imas  in  cautiously  in  small  quantities  at  a 
time  from  the  thistle  funnel  into  the  tube.  The  gas,  as  fast  as  it  is  evolved,  wiE  pass 
over  into  the  measimng  tube,  and  in  from  1^  to  2  minutes  decomposition  will  be 
completed. 

The  decomposition  tube  is  thco  filled  to  within  one  inch  of  the  top  with  hot  frea 
boiled  distilled  watcT,  and  the  contents  of  tho  tube  boiled  in  the  partial  vacuum  which 
still  exists.  By  this  means  the  last  traces  of  gas  are  driven  out  and  collect  above  the 
surface  of  the  Hquor.  This  remaining  space  is  then  filled  up  by  ahowing  boiling 
distilled  wateJ  to  pass  in  through  the  thistle  funnel  until  the  tube  is  absolutely  full  to 
the  stopcock.  Thus  tho  apparatus  was,  when  the  analysis  was  started,  devoid  of  air, 
and  full  only  of  watery  vapour;  and,  when  the  analysis  is  complete,  it  contains  only 
water  and  the  solution  of  the  substance  also  free  from  air. 

Bonie  little  difficulty  will  be  experienced  at  first  in  avoiding  the  adding  of  the  acid 
too  rftpidly,  as  the  carbonic  acid  is  hberated  somewhat  violently  in  the  vacuum,  but 
beyond  this  there  will  be  no  practical  difficulty  in  working  the  procesB. 

As  an  illustration  of  the  accm-acy  which  may  be  attained  with  reasonable  care,  I 
may  mention  that  11  consecutive  analyses  of  calc  spar  gave  a  minimum  result  of 
48*90  per  cent,  and  a  maximum  of  43*99  per  cent.,  and  that  the  11  determinations 
were  completed  within  2i  hours. 

In  the  case  of  white  lead  and  carbonate  of  baryta,  the  determinations  generally 
agree  within  'OB  per  cent. 
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I  need  not  say  anything  as  to  the  measuring  of  the  gas,  since,  of  course,  the 
ordinary  corrections  for  temperature,  harometric  pressure,  and  watery  vapour,  must  be 
made  in  every  case. 


FLEUSS'S  SYSTEM  OF  DIVING  AT  THE  ROYAL  POLYTECHNIC. 

The  note  by  Mr.  Howell,  the  secretary  to  the  Boyal  Polytechnic  Institution,  on  tlie 
new  system  of  diving  introduced  by  Mr.  Fleuss,  has  led  the  writer  of  this  annotation  to 
make  a  second  series  of  observations  on  the  process,  and  we  are  much  indebted  to  the 
directors  of  the  Institution,  as  well  as  to  Mr.  Fleuss  himself,  for  the  facilities  they  have 
afforded  us.  At  our  request  Mr.  Fleuss  on  Saturday  last  remained  under  the  water 
precisely  one  hour,  and  would  have  remained  longer  on  his  own  account  but  that  Uie 
extreme  cold  of  the  water  rendered  his  hands,  which  were  not  covered,  incapable  of 
ready  movement.  He  had  been  a  few  minutes  in  his  apparatus,  and  shut  off  from  the 
outer  air,  before  he  made  his  descent.  We  took  his  pulse  before  he  entered  the  water, 
at  6.40  P.M.,  found  it  steady  and  good,  at  G8  per  minute,  and  his  temperature  natural. 
He  descended  to  the  bottom  of  the  twelve-foot  tank,  and  remained  there  until  7.40  p.m., 
when  he  signalled  by  the  cord  that  he  was  about  to  ascend.  During  the  time  he  was 
immersed  he  moved  about  as  he  liked,  picked  up  coins,  and  we  could  see  that  occasion- 
ally he  was  sitting  or  partially  recumbent.  After  he  came  out  of  the  water  five  minutes 
elapsed  before  the  helmet  and  on-nasal  tube  could  be  removed,  so  that  he  was  actually 
shut  off  from  the  external  air  one  hour  and  ten  minutes  at  least.  Immediately  on 
coming  out  of  the  water  his  pulse  was  beating  at  120  per  minute,  but  this  he  himself 
attributed,  and  we  have  no  doubt  correctly,  to  the  fact  that  he  was  laden  with  a  weight 
of  116  pounds  (twenty  in  the  boots  and  ninety-six  on  the  shoulders)  in  order  to  keep 
down  under  the  water,  and  that  it  is  no  easy  task  to  cany  that  weight  up  the  ladder 
from  the  tank.  So  soon  as  the  helmet  and  dress  were  removed  we  took  the  pulse  again, 
and  found  it  beating  at  90  per  minute,  the  temperature  in  the  mouth  being  down  to 
94°  Fahr.  The  breathing  was  easy,  and  the  face  only  a  Httle  pale.  He  said  he  was 
perfectly  comfortable,  but  felt  cold.  At  the  end  of  27  minues  after  Mr.  Fleuss  had  been 
Q}^o{  the  water  his  pulse  was  at  80  per  minute,  and  his  mouth  temperature  at  96^ 
".  w.  /'.  Twenty  minutes  later  still  the  pulse  had  come  down  to  68,  and  the  temperature 
■  \Ae  mouth  had  risen  to  97*^  F.  The  temperature  of  the  water  in  the  tank  was  49® 
at  the  surface,  and  of  the  surrounding  air  61*^  F.  Mr.  Fleuss  is  an  Englishman,  short, 
slight,  but  well  bmlt,  and  full  of  courage  and  enthusiasm.  He  has  been  an  officer  in 
the  Peninsular  and  Oriental  Company's  service,  and  has  been  one  year  making  prepara- 
tions for  this  remarkable  experiment.  His  apparatus,  which  is  of  rough  construction, 
was  made  with  his  own  hands,  and  though  for  the  present  he  is  silent  as  to  its  mode  of 
action,  he  says  that  nothing  about  it  is  more  curious  than  its  simplicity.  It  is  quite 
certain  that  he  has  contrived  to  carry  down  with  him  in  his  diver's  dress  a  sufficient 
supply  of  air-food  for  perfect  breathing  during  very  long  periods  of  time,  and  it  is 
equally  clear  that  he  has  some  means  of  retaining  the  expired  air,  for  during  the  whole 
time  he  was  in  the  water  not  a  bubble  of  air  escaped  from  him  that  we  could  detect. 
Not  to  be  too  curious,  the  experiment  promises  to  be  in  all  points  of  view,  physiological 
as  well  as  practical,  of  great  and  lasting  value. — Lancet. 
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LAW   EEPORTS. 


NORFOLK    BAKINa    POWDER. 

At  the  Cambridge  Petty  Sessions,  George  Warren  and  Henry  Warren,  grocerg,  appeared  on  remand 
to  a  stimmone  obtained  by  the  Market  Committee,  charged  with  selling  the  Norfolk  baking  powder 
which  was,  an  an  article  of  frK>d,  injurioaR  to  health.  The  actual  defendantfl  in  the  case  were  Measra. 
Smith  and  Co.»  of  Norwich,  the  maiiufactarers  of  the  powder,  who  had  given  an  undertaking  to  the 
Cambridj^e  tradesmen  to  bold  tbora  hanulesti. 

Mr,  Co«kcrcll  (instructed  by  the  Tovm  Clerk)  appeare<l  on  behalf  of  the  market  committee ;  Mr. 
Blofeld  appeared  for  the  defendants. 

Mr.  Cockorell,  having  opeufld  the  case,  called  tho  following  witneascs  ;— 

Henrj'  Phillips  deposed:  I  am  the  inspector  of  provisions  under  the  Corporation*  On  the  2l8t  of 
October  I  purchasctl  four  packets  of  Hmith'n  baking  powder.  I  asked  for  Norwich  Iwking  powder, 
■^riiey  wei*e  each  ^vrapped  up  in  tho  ptipcr  produced.  I  told  them  it  was  for  analyeiB.  and  I  left  one  with 
them,  gave  one  to  Mr.  Knights,  the  analyflt»  and  kept  one  myself,  t  i?mpticd  tlie  four  into  one,  and 
dinded  it  into  three. 

By  Mr.  Blofeld:  I  act  under  the  instmctionB  of  the  Town  Clerk.  I  have  not  heard  who  has 
instigated  the  proceedings. 

The  Town  Clerk  deposed  that  he  gave  the  instructiona  to  PhilUpa,  hy  direction  of  the  market 
committee  not 

By  Mr.  Blofeld:  I  believe  I  am  the  sole  originator  of  the  proceedings.  Mr.  Borwick  has  had 
nothing  to  do  with  it, 

James  West  Knights :  I  am  a  Fellow  of  the  Chemical  Society,  and  am  Public  Analyst  for  the  borough 
of  Cambridge,  with  otlier  authorities.  On  the  2lBt  of  October,  I  received  from  Phillips  a  parcel  of 
baking  powder  for  analysis.  The  reerult  of  my  analysis  was  that  it  continued  :— Ground  rice,  41*5;  burnt 
or  dried  alum,  15'76  ;  bieurbonate  of  sodn,  with  traces  of  potash  silica  and  moisture,  42*74.  Burnt  alum 
if  merely  erystallised  alum  dried  -,  all  the  water  is  evapomted  from  it.  A  teaspoonful  of  this  baking 
powder  weighs,  on  an  average,  150  grains.  If  a  teaepoouful  were  mixed  with  lib.  of  flour,  according  to 
the  direction,  tt  would  contain  about  23  graiuH  of  burnt  alum,  equal  to  about  44  grains  of  onlinary 
oryntaUiied  alum.  A  41b.  loaf,  i^o  mixed,  would  contain  about  118  grains  of  ordinary-  cryBtatlised.  The 
ordixi&ry  effect  of  alum  is  to  whiten  the  bread  and  give  it  a  good  appearance,  and  makes  it  light  It 
formB  phosphate,  from  phosphate  of  alumina.  That  is,  this  proportion  would.  Phosphate  of  alumina 
it  insoluble,  and  destroys  all  the  boucticial  efifeets  of  bread  made  from  flour.  It  makes  it  indigestible. 
Alum  h  a  strong  astringent,  and  ia  verj-  much  uaed  in  dyeing  as  a  mordant.  If  phosphates  are  removed 
from  fix»d,  it  becomes  no  longer  nutritive.  It  hardens  the  gluten  of  the  bread,  and  renders  it  indigestible 
and  Uable  to  produce  injurious  results.  There  would  be  from  10  to  12  grains  of  phosphoric  acid  in  a 
pound  of  pure  dour.  It  ia  combined  with  alkalis.  Mixing  the  spoonful  of  baking  powder  in  a  pound  of 
flour  would  neutralise  about  seven  grains  of  phosphoric  acid.  This  is  the  result  of  a  test.  It  would 
destroy  it  aU  except  a  mere  trace.  No  hydrate  of  alumina  exists  as  such  in  the  powder.  Therf  '-^ 
be  a  smcdl  quantity  in  the  bread,  but  the  main  portion  would  be  phosphate. 

By  Mr.  Blofeld  :  Burnt  alum  is  easily  distinguished  from  crystallised  alum,  nnless  mixed  witj  j^ 
substance  conttiining  moisture.  I  cannot  pledge  myself  that  I  found  burnt  alum  in  this  baking  powder. 
It  is  impossible  to  say. 

By  Dr.  Cartmell :  I  cannot  say  why  I  put  burnt  alum.  It  might  be  crystallised,  but  there  would  be 
twice  the  quantity. 

By  F'^rofeesor  Livcing :  I  did  not  make  any  determination  aa  to  which  it  was. 

By  Mr.  Blofeld :  I  told  Mr.  Adams  on  the  previous  ocortsion  thitt  I  thought  it  would  weigh  a  less 
quantity.    I  have  now  tried  it.    I  never  saw  a  chemi«t  use  a  teaspoonful. 

By  Mr.  Deighton :  Tliere  is  no  medical  tenapoon  that  I  know, 

By  Mr.  Blofeld :  Insoluble  phosphate  of  alumina  can  be  discovered  in  bread.  It  hardens  the  gluten. 
It  actfl  in  its  insoluble  state.  It  ia  mixed  op  dry.  The  baking  powder  is  used  in  baking  bread  to  make 
the  dough  rise,  by  the  generation  of  carbonic  acid.  This  is  frequently  done  by  joining  acid  isith 
carbonate  of  soda.  Muriatic  acid  is  injurious  to  healtli.  Hydrate  of  alumina  is  injurious.  It  would 
harden  gluten.  It  is  a  noeestiary  oonstituejit  of  clay.  It  is  generally  found  in  brea<l.  If  com  is  cleaned 
from  clay  it  will  contain  none.  It  is  not  a  constituent  of  the  wheat.  It  is  injurious  to  health.  1  should 
be  very  sorry  to  take  Ave  grains  of  it  daily.  I  should  be  surprised  to  find  that  from  60  to  IflO  ^i^auedk 
were  given  in  24  hours  to  children.    I  have  seen  some  aooounta  ol  ftx^cj\iacate.m  tcca^^x^RJ^.*   X^t^n* 
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with  ProfesBor  Patrick  in  his  condusions.  Alum  in  bread  would  be  injariotis  if  used  in  any  qnantitieB. 
I  adhere  to  the  opinion  that  the  baking  powder  contains  matter  injariotis  to  health.  I  still  adhere  to 
my  opinion.    Dr.  Tidy  is  not  the  most  eminent  analyst.    I  have  only  used  it  for  experiment. 

By  Professor  Liveing :  There  was  nothing  in  the  powder  that  would  destroy  the  injorions  effect  of 
the  alum. 

By  Mr.  Cockerell :  Cream  of  tartar  will  serve  the  same  purposes  as  alum,  be  harmless,  but  is  more 
expensive.    Hydrate  of  alumina  may  be  good  for  medicine  but  injurious  as  diet. 

Matthew  Monorieff  Pattison  Mnir,  Prelector  of  Chemistry  at  Caius  College,  deposed  :  I  have  made 
an  analysis  of  the  Norfolk  baking  powder,  and  agree  generally  with  the  results  arrived  at  by  the 
last  witness.  I  have  made  several  experiments  with  their  powder.  If  water  be  added  to  the  powder 
the  alum  is  decomposed,  and  in  baking  bread  or  buns  there  is  no  alum.  It  produces  hydrate 
of  alumina,  carbonic  acid  gas,  sulphate  of  soda  and  ammonia,  or  potash.  I  tried  an  experiment  on 
twelve  grains  of  soluble  alkaline  phosphate,  which  would  be  present  in  one  pound  of  flour.  The  result 
was  almost  the  whole  of  the  alumina  was  converted  into  insoluble  phosphate  of  alumina,  and  thus  a 
mere  trace  of  hydrate  of  alumina  was  produced.  I  made  a  third  experiment,  mixing  phosphate  of  soda 
with  hydrate  of  alumina  with  water,  and  warmed,  and  a  considerable  amount  of  phosphate  of  alnmina 
was  produced.  I  made  another  experiment.  I  treated  half  a  pound  of  flour  free  from  alum  with  water, 
and  found  the  water  contained  large  quantities  of  phosphoric  acid.  I  then  mixed  half  a  pound  of  the 
same  flour  with  half  a  teaspoonf ul  of  baking  powder,  and  treated  it  with  water  in  the  same  way  as  before. 
The  water  now  contained  very  small  quantities  of  phosphoric  acid,  in  the  form  of  soluble  phosphate. 
The  insoluble  portion  was  almost  certain  phosphate  of  alumina.  I  believe  from  these  experiments  that 
the  baking  powder  would  decompose  the  greater  part  of  the  soluble  phosphate  in  the  flour,  converting  it 
into  insoluble  phosphate  of  alumina,  and  probably  very  small  quantities  of  hydrate  of  alumina. 

By  Mr.  Deighton :  My  figures  agreed  with  Mr.  Knights  as  nearly  as  might  be ;  there  was  not  more 
than  one  per  cent,  difference  between  us. 

By  Mr.  Blofeld:  I  have  not  made  bread  or  buns  or  dumplings  with  this  baking  powder.  I  don*t 
agree  with  Dr.  Tidy*s  report.  From  want  of  medical  knowledge,  I  won't  give  an  opinion  as  to  whether 
it  would  be  injurious  to  health.  I  should  say  that  a  large  quantity  of  the  powder  would  destroy  the 
colour  of  the  bread. 

Dr.  Bushell  Anningson,  Medical  Officer  of  Health  for  Cambridge,  deposed:  I  have  heard  the  evidence 
of  the  last  two  witnesses,  and  in  my  judgment  the  effect  of  making  bread  with  the  Norfolk  baking  powder 
in  the  proportion  of  one  teaspoonf  ol  in  a  pound  of  flour  would  be  to  deprive  this  organism  of  that 
nutritive  agent  which  it  requires,  viz.,  soluble  phosphates.  It  is  stated  on  authority  that  the  human 
system  requires  50  grains  of  phosphoric  acid  per  day.  That  is  expected  to  be  derived  from  bread.  The 
phosphoric  add  aids  digestion,  and  is  absorbed.  The  e£Fect  of  what  Mr.  Muir  has  described  is  to  deprive 
the  bread  of  an  essential  article  of  diet.  Phosphoric  acid  is  essential  to  life.  Insoluble  phosphate  would 
produce  indigestion. 

By  Mr.  Blofield :  I  have  no  knowledge  that  baking  powders  containing  al'Jm  have  been  sold  for  30 
years.  My  evidence  is  founded  upon  the  chemical  evidence  I  have  heard.  I  have  known  atrophy  in 
hospitals,  through  the  bread  used,  from  baking  powder.  I  should  say  that  bread  made  by  baking  powder 
is  indigestible. 

By  Dr.  Cartmell :  From  the  chemical  evidence  I  have  heard,  I  think  this  baking  powder  is  injurious 
to  health. 

Dr.  John  Buckley  Bradbury  deposed ;  I  have  had  ten  years'  experience  as  physician  of  Addenbrooke's 
Hospital.  I  have  heard  the  evidence  of  the  previous  witnesses.  In  my  judgment  the  effect  of  making 
bread  with  the  baking  powder  produced  would  be  to  rob  the  system  of  soluble  phosphates,  which  are 
essential  for  nutrition.  There  is  scarcely  a  third  of  the  body  when  in  good  health  that  does  not  contain 
soluble  phosphates.  Phosphate  of  soda  is  found  in  the  blood,  and  the  alkalinity  of  the  blood  depends  on 
it,  and  is  necessary  for  the  solubility  of  albumen  in  the  blood.  Anything  which  interferes  with  the 
drculation  and  respiration,  probably  it  would  lead  to  certain  diseases  of  nutrition,  such  as  consumption. 
Phosphorus  is  found  in  the  nervous  system,  and  the  only  origin  of  it  is  these  phosphates.  The  effect 
of  insoluble  phosphates  on  gluten  would  be  to  harden  it  and  render  it  indigestible.  I  should  say  the 
constant  taking  of  food  made  from  baking  powder  would  be  detrimental  to  health. 

By  Mr.  Blofeld :  I  know  from  experience  that  bread  made  of  it  gave  indigestion. 

By  Prof.  Liveing :  I  do  not  think  that  the  introduction  of  bicarbonate  of  soda  neutralizes  the  effect 
of  soda. 

By  the  Mayor :  After  what  I  have  heard  I  still  think  that  bread  made  with  this  powder  would  be 
inJariouB  to  haalth. 
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This  WAS  tlie  case  for  the  prosecation. 

Mr.  Blofeld  Uien  addressed  the  court  for  the  defendants,  and  contended,  in  the  first  place,  that 
baking  powder  was  not  on  article  of  food,  and  if  it  were  it  was  not  injorions  to  health. 

He  called  the  following  evidence  : — 

Mr.  Francis  Sutton,  Analytical  Chemist  and  Public  Analj^st  for  Norfolk,  Great  Yarmonth,  LowestoflT 
and  Thetford,  deposed :  1  am  the  author  of  works  on  analytical  aubjects  which  circulate  out  of  England, 
I  have  analysed  the  powder,  and  agree  Bubatantially  with  Mr.  Kniu:ht'a  analysis,  but  not  an  to  its  being 
burnt  alum.  To  mix  the  powder  in  the  bread  would  be  to  mix  it  with  the  dry  flour,  and  then  to  moisten 
it  to  the  necessary  consiHtenoy,  to  convert  it  into  dough,  with  water.  The  moisture  iibemteB  carbonic 
acid  gas  from  the  mixture  of  bicarbonate  of  soda  aud  alum;  thai  gae  cauaes  the  bread  to  rise,  and  the 
result  in  my  opinion  h  that  Bulphate  of  scda,  sulphate  of  potash,  and  hydrate  of  alumina  are  found.  I 
have  had  a  21b.  loaf  of  bread  made  with  this  baking  powder  strictly  in  acc4.^rdance  with  the  directions, 
and  I  have  then  examined  it  for  the  quantity  of  alumina  present,  and  I  found  it  to  be  three  grains  and 
tliree-quarters  of  iXry  alumina.  I  have  also  had  a  loaf  of  bread  of  the  same  size  made  with  yeast,  from 
ih&  same  flour,  and  the  quantity  of  dry  iilumina  I  found  there  was  nearly  three-quarters  of  a  grain. 
Tliat  is  containetl  in  the  flour.  AU  the  samples  of  fJour  I  have  ever  examined  did  contain  alumina,  and 
I  have  exuminod  mauy.  Alumina  is  a  white  powder,  whicli  I  produced,  which  is  sin  groins  of  dry 
umiiia  hydrate.  It  ia  an  earthy  matter,  aud  is  in  oil  clays  a  mixtiu-e  of  alumina  and  oxygen,  in  my 
inion  it  is  not  injurious  to  health.  Dr.  Pereira  recommends  it  in  large  quantitiea  for  acidity  of  the 
stomach.  My  experience  would  support  Professor  Patrick's  experiments,  that  it  has  no  effect  whatever 
on  the  human  system.  I  have  had  practical  eijx^rience  of  itfl  use  for  Norfolk  dumplings  in  my  own 
family  for  some  years  without  the  slightest  prejudicial  efTcct.  It  mokes  hght  bread.  I  do  not  agree  that 
it  hardens  the  gluten  and  makes  it  indigestible ;  I  speak  from  personnl  experience.  Before  this  case  was 
stirred  at  Cambridge  I  never  heard  any  complaint  of  it.  Mr.  Muir*8  experiment  was  a  laboratory 
experiment.  Mr.  Muir  first  separates  the  soluble  phosphates  from  the  flour  by  water,  nnd  then  adds 
either  alum  or  hydrate  of  alumina  or  baking  powder  to  them,  and  so  he  geta  phosphate  of  ahimina. 
Tlint  I  should  expect  he  would,  but  it  does  not  prove  tlmt  the  addition  of  the  baking  powder  to  dough 
was  the  same  thing,  and  I  do  not  believe  it  does  become  phosphate  of  alumina  in  tlie  caot}  of  bread.  The 
losphate  would  l>c  perfectly  inert  and  harmless  to  health.  It  makes  no  difference  whether  it  it 
Hpliate  of  alumina  hydrate.  Excess  of  baking  powder  would  discolour  the  bread.  My  opinion  ig 
that  bicarbonate  of  soda  neutralises  muriatic  acid  and  sulphuric  acid.  Tartaric  acid  ia  sometimes  used, 
but  not  with  guoh  good  effect  as  alum. 

By  Mr.  Cockerell :  Alum  is  cheaper.  I  have  made  laboratory  experiments.  This  baking  powder 
does  not  harden  the  gluten. 

Dr.  Michael  Beverley,  of  Norwich,  Assistant  Burgeon  to  the  Norfolk  and  Norwich^^Hospital,  and  Houbo 
Tgeon  for  aerven  years  :  Taking  the  evidence  I  have  heard,  I  am  of  opinion  that  tlierc  is  nothing  in  the 
king  |)owder,  used  as  thrected,  injurious  for  food.  I  have  used  tbis  bread  myself,  and  have  heard  no 
oomplaiut  of  it  before  tliii  Cambridgt^  matter  arose.  Alumina  is  contained  in  fuller's  earth.  Bicarbonate 
of  soda  renders  alum  perfectly  inert.  I  took  20  grains  of  alumina  to  see  if  it  had  any  effect,  and  it  had 
none  whatever,  and  I  am  prepartd  to  take  the  same  quantity  again. 

By  Mr.  Cockerell:  I  have  not  taken  tbnt  quantity  day  by  day,  I  believe  phosphate  of  alumina  is 
more  injurious  than  hydrate.     I  agree  that  alum  is  a  bad  thing  in  bread. 

Mr.  Joseph  Becarle  Smith  said :  I  am  the  senior  partner  of  the  firm  who  manufacture  this  bakmg 
piiwder,  I  was  recently  Mayor  of  Norwich,  and  am  now  deputy. mayor.  I  am  a  wholefiale  druggist. 
The  raanufocture  of  this  baking  powder  has  been  carried  on  for  over  twenty  years.  1  have  carried  it  on 
for  tlie  last  seven  years  or  longer.  We  send  several  tons  of  it  from  Norwich  every  week  over  a  great  f*art 
of  the  United  Kingdom,  and  a  considerable  quantity  comes  to  Cambridge.  Becently  my  trade  with 
Cambridge  has  very  much  increased.  I  have  never  in  my  life  heard  anything  about  this  baking  powdef 
being  injm-ioufi  before  this  matter  arose  at  Cambridge. 

This  concladcil  the  evidence,  and  the  Magistrates  retired  to  consider  their  deoision.  After  having 
well  considered  the  case,  they  returned  into  court  and  inflicted  a  penalty  of  40s.  and  costs.  Notice  of 
appcoi  was  given. 
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Hiavt  FiKBB  FOR  AnuLTERATEU  MiLK.— At  the  Bristol  Council  House,  Charles  Payne,  of  Downend, 
was  summoned  by  Mark  Bookings,  of  Berkeley  Place,  and  also  by  James  Baker,  of  Wilson  Place,  for 
telling  to  them  forty  quarts  of  milk,  which  was  not  milk  but  a  mixed  fluid  not  of  the  quality  dt«s.«EsARiw. 
Mr,  Wansbrough  prosecuted,  and  explained  that  the  complidna.ikt%  ^ct^i  ^5kai^rTav«livxv^'&^mv^'*i^osi^s*^ 


I 


THE   ANALYST. 


«iiierod  inio  an  engagement  with  the  defendant  to  Btipplj  tbexn  with  mUk.  The  milk  had  been 
by  Mr.  Stoddart,  and  tiertLfiad  by  him  to  be  **  deficient  iu  all  compt»uent  parts  to  the  extent  of  15  per 
eent.  of  the  usual  average."  The  article  to  be  supplied  to  the  oomplainants  was  •'  genuine  nuw  milk  *' 
at  lOd.  and  lid.  per  gallon.  The  complainants  were  called,  and  Mr.  Yeatea,  Inspector  under  the  Act, 
gave  eridonoe,  stating  that  some  of  Mr.  Baker's  milk  contained  30  per  oent.  of  water.  The  defendant 
denied  having  added  water  to  the  milk,  and  said  that  he  oonld  not  be  responsible  for  everything  that 
was  done  on  the  farm.  The  wet  weather  bad  mnch  to  do  with  the  poorness  of  the  milk.  The  Beoohi 
oonsidered  the  case  a  bad  one  and  fined  Payne  altogether  £20  and  coats,  or  in  default  of  payment  two] 
months'  imprisonment. 

C0STT.Y  AnuLTERATios.— At  tlie  Nisi  Prins  Court  the  case  of  Hayes  tt.  Payne  was  heard.  Mr.  Cole*  in 
stating  the  plaintiff's  case,  said,  though  simple  in  its  facts  aud  nature,  it  was  a  very  serious  matter  indeed  to 
the  plaintiff,  Mr.  Hayes,  who  was  a  dairyman  and  milk  retailer,  7,  Vietoria  Street,  Clifton.  He  had  carried 
on  bosiness  there  for  forty  years,  and  that  he  carried  on  a  very  extensive  trade  would  be  gathered  from  the 
fact  that  he  paid  upwards  of  £1,000  a  year  for  milk,  and  he  also  sold  butter  and  other  goods  in  which 
dairymen  dealt.  The  defendant  was  a  farmer,  and  carried  on  business  at  Downend,  and  the  consequences 
of  the  breach  of  contract  which  plaintiff  charged  deiendant  with  had  been  very  serious  indeed,  because 
the  Inspector  of  tho  Sanitary  Aathority  stopped  one  of  the  plaintiff's  milk  boys  in  the  street,  took  a 
sample  of  milk,  which  he  submitted  to  the  County  Anah^t,  and  it  was  found  to  contain  nearly  one-fourth 
of  water.  The  resnlt  was  that  the  plaintiff  was  summoned  before  the  magistrates  and  fined  £1  and  costs. 
The  mere  fine  was,  of  course,  not  a  matter  of  mnch  significanoe  to  the  plaintiff,  but  the  case  was  pub- 
lished ill  every  newspaper  in  Bristol,  and  was,  of  course,  read  by  those  who  were  in  the  habit  of  dealing 
with  the  plaintiff,  the  result  being  a  most  serious  injury  to  his  busloess,  and  the  loss  of  a  great  niunber 
of  his  best  customers.  On  the  24th  of  March,  1878,  the  plaintiff  entered  into  a  contract  ^^^th  the 
defendant  to  supply  him  with  milk  of  the  best  quality,  at  lid.  per  gallon,  up  to  the  29th  of  September, 
and  after  that  date  he  was  to  pay  a  shilling  per  gallon.  Prior  to  the  27th  of  September  several  com- 
plaints were  made  to  plaintiff  of  the  quality  of  the  milk,  aud  he  complained  to  the  defendant.  Mr. 
Payne  replied  that  it  was  no  fault  of  his  if  it  was  not  pure,  and  in  order  to  secure  its  not  being  tampered 
with,  the  defendant  supplied  a  padlock  to  the  canister  in  which  the  milk  was  brought  into  the  city, 
keeping  a  key  himself  and  sending  a  duplicate  key  to  the  plaintiff.  On  the  27th  of  September  the  milk 
was  reoeived  as  usual,  and  put  into  the  cans  for  the  plaintiff's  boys  to  carry  out,  and  it  was  in  no  way 
meddled  with.  On  that  day,  as  a  boy  was  delivering  milk,  he  was  met  by  Mr.  Yeates,  the  Inspector, 
who  bought  half  a  pint  of  milk,  telling  him  that  he  purchased  it  for  the  purpose  of  anal^'sis.  When 
the  boy  got  home  he  oommunioated  to  the  plaintiff  what  hodocanrred.but  his  milk  was  theu  all  gone, 
and  it  was  impoeaible  for  him  to  take  a  sample  of  the  milk.  On  tlie  29th  of  the  same  month  the  plaintiff 
thought  it  right  to  ascertain  whether  the  milk  was  being  supplied  in  a  proper  state  or  not,  and  though  al 
that  time  he  had  not  been  summoned,  he  took  samples  of  the  milk  which  came  from  defendant.  In  the 
presenoe  of  his  man  who  brought  it  he  unlocked  the  canister  and  poured  the  milk  into  the  cans,  and 
from  them  he  filled  three  bottles,  giving  one  to  defendant's  man  to  take  bock  to  defendant,  anotlier  he 
took  to  Mr.  Stoddart,  the  City  Analyst,  and  the  third  bottle  he  kept.  On  the  15th  November  and  the 
4th  of  December  he  took  two  further  samples,  and  in  conaequeuce  of  its  quality  on  the  latter  date 
he  declined  to  take  any  more  from  defendant.  The  result  of  the  analysis  of  the  milk  which  the  plaintiff 
sent  to  Mr.  Stoddart  was  that  it  contained  25  per  cent,  more  water  than  there  ought  to  have  been. 
Evidence  was  adduced  in  support  of  this  statement,  when  Mr.  Bompos  addressed  the  jury  for  the  defendant, 
and  remarked  that  though  the  actual  money  at  stake  was  small,  the  action  was  one  of  considerable 
importanoe  to  the  parties  concerned.  After  the  evidence  which  hod  been  given  by  Mr.  Stoddart.  he 
should  not  contend  that  the  milk  which  he  analysed  was  pure  milk,  for  it  was  eridcnt  from  the  resnlt  of 
his  examination  that  the  milk  which  he  submitted  to  analysis  was  not  pure,  genuine  milk,  which  the 
defendant  contracted  to  serve  to  the  plaintiff,  and  which  he  would  prove  was  supplied.  The  defendant 
was  a  man  keeping  a  very  large  dairy,  having  from  60  to  100  cows,  some  of  them  of  the  Guernsey  and 
Jersey  breed,  and  some  of  them  half-bred,  the  milk  obtained  from  them  differing  in  richness  and  in  the 
proportitin  of  cream,  but  altogether  giving  fair  average  milk.  The  learned  counsel  detailed  the  prooew 
ouried  on  in  the  defendant's  dairy,  pointing  out  that  the  milk  obtained  from  all  tlie  cows  was  mixed 
and  fairly  distributed  amongst  the  whole  of  his  onstomerB.  He  supplied  Beveral  large  institutions,  and 
he  should  call  witnesses  from  those  places  to  prove  that  the  milk  supplied  them  by  the  defendant  at  the 
time  at  which  the  plaintiff  complained  was  perfectly  good  and  pure.  The  learned  counsel  contended 
that  it  was  not  for  him  to  show  where  the  adulteration  took  place,  his  ouly  object  was  to  prove  to  th^na 
that  it  hod  not  been  the  act  of  the  defendant.    He  thought  Jiat  it  wsii  not  on  unoommon  thing  for 
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miik  to  be  aduliemtea  with  water,  and  that  it  was  no  alander  to  say  that  milkxQfifi  6ked  oat  their 
quantity  in  that  manner.  He  remembered  upon  one  oeeasion  requesting  his  milknian  to  supply  the 
milk  and  the  water  separately,  and  be  said  it  could  not  be  done.  After  hearing  endenoc  In  support  ol 
the  defence,  the  Lord  Chief  Justice  lined  the  defendant  £10  and  coBts,  the  latter  we  are  informed 
exceeding  £300. 

PaoaBcunoKa  bt  tiie  DAiRTifKN*s  Sogiett. — At  Clcrlienwell  Police  Court,  J.  Watson,  of  the 
FarmerB'  Dairy  Compaayt  HoUoTFay,  was  aumnioned  for  'Belling  a  pint  of  milk  to  Mr.  Pariah,  Inspector 
of  the  Metroixjlitan  Dairymen's  Society,  adulterated  with  18  jtcr  cent,  of  added  water.  Mr,  Eickctts,  who 
appeared  on  Iwhalf  of  the  Society,  said  the  defendant  was  in  a  large  way  of  buBinesfi,  and  called  Mr. 
Parish,  who  said  tbnt  he  purchased  a  pint  of  milk  of  W.  Blackwell,  servant  to  the  Dairy  Company, 
which  was  divided  in  the  street  into  three  parts,  one  being  handed  to  the  vendor  for  his  master,  and 
one  to  Dr.  Tidy,  the  analyst,  whose  certificate  stated  that  it  was  adulterated  to  the  extent  of  18  per 
eent.  The  defendant's  oounsel  said  that  his  client  took  every  precaution  to  ensure  the  purity  of  the 
milk,  but  he  had  bo  many  different  mipplierH,  and  thirty  men  in  his  employment  as  carriers.  W. 
Blackwell,  who  sold  the  milk,  said  that  the  sample  which  was  given  to  him  by  the  Inapeotoi  was 
accidejQtally  broken,  and  he  did  not  lot  his  employers  know  that  a  sample  had  been  taken.  It  was  urged 
for  the  defence  that  in  conaequencc  the  defendant  was  quite  ignorant  of  the  matter  till  he  received  the 
Bummona.  The  Magistrate  aaid  he  considered  it  a  very  hod  case ;  the  defendant  being  in  a  large  way 
of  business  he  should  fine  hun  £10  and  28.  costs.  Mr.  Riekctta  asked  the  Magistrate  to  allow  the 
Society  its  costs,  as  it  did  not  get  the  fine,  whereupon  his  Worship  altered!  his  decision,  and  fined  the 
defendant  £5,  and  £3  5s.  costs.  At  Lambeth  Police  Court,  A.  Herring,  dairyman,  Ncw^ington  Butts* 
appeared  to  a  summonfi  taken  out  by  Mr.  FariHh,  for  selling  adulterated  milk.  Mr.  Blcketts  appeared 
to  prosecute  on  Whalf  of  the  Society,  and  in  opening  the  case  stated  that  the  Society  prosecuted  on 
public  grounds.  They  were  no  respecters  of  persons,  and  any  milkseller  who  was  suFipeoted  of  adulter- 
ation would  be  visited  by  their  inspector.  This  was  a  very  bad  case,  and  he  intended  asking  for  a  full 
penalty.  Mr.  Pariah  proved  purchasing  a  pint  of  milk  at  the  defendant's  shop.  He  was  served  by  a 
young  woman  in  the  service  of  defendant,  and  told  her  after  the  purchafie  that  it  was  intended  to  have 
the  milk  analysc-d.  She  then  told  him  that  it  was  not  pure  milk.  In  answer  to  the  complaint,  the 
defendant  said  on  the  day  in  question  he  could  not  get  the  quantity  of  milk  he  required,  and  therefore 
bod  to  add  some  water.  Mr.  Saunders  said  the  defendant  then  admitted  adding  water  to  the  extent  of 
some  25  per  cent.,  for  that  wa«  the  adulteration  according  to  the  certificate  produced  before  him.  It 
was  a  most  shameful  ca^,  and  he  ordered  the  defendant  to  pay  a  due  of  £5,  and  £1  3s.  costs. 

Ai»tn.TERATioN  OF  Floub. — Colonel  Shortt,  the  Inspector  for  North  DerbyBhire,  under  the  Sale  of 
Food  Act,  aummoned  Edmnnd  Hodgkinson,  of  Baslow,  miller,  for  selling  a  packet  of  flour  adulterated 
with  alum  to  the  extent  of  150  grains  to  4  lbs.  of  flour.  Mr.  Hughes,  of  the  firm  of  Young  and  Co.,  of 
Sheffield*  appeared  fnr  the  defendant.  The  defendant  appeared  to  have  allowed  the  Inspector  to  choose 
samples  where  he  liked  in  the  mUl,  and  three  were  taken  and  paid  for  and  divided  in  the  usiual  way  for 
analysis.  Two  of  the  eamplea  were  pure,  but  one  wa^  said  to  be  odultemted  as  charged.  This  sample 
was  marked  *'  Flour-fourths,"  and  it  was  contended  that  it  was  not  used  for  the  food  of  man,  and  the 
defendant  said  that  it  was  taken  from  an  open  bog,  from  which  his  men  fetched  it  to  feed  the  pigs.  He 
did  not  know  how  the  alum  had  got  into  it.  Mr.  George  Wallwinn,  Mr.  J.  B.  Bowman,  and  Mr.  John 
Ev&nfv,  millers  in  the  neighboturhood,  were  called  for  the  defence,  and  each  of  them  stated  that  flour- 
foQiths  or  '*  fine  shaqjs  "  were  not  nsed  for  the  food  of  man,  neither  was  it  the  practice  to  mix  alum 
with  it,  OS  it  would  stxiil  the  flour.    Case  dismifised. 

CocTNTRT  Mnjc. — At  Cler  ken  well  Police  Court,  on  thn  2:^rtl  ult.,  Isoae  Price,  of  7,  Great  Button 
Street.  Clerkenwell,  was  summoned  by  Sfinitary  lnspi*tor  CheHhire,  Clerkenwell,  for  selling  milk 
adulterated  to  the  extent  of  20  per  cent,  with  added  water.  Mr.  Bolton,  solicitor  for  the  parish,  said  ho  did 
not  ask  for  u  large  penalty.  Mr.  Ricketti;,  for  tlie  defence,  urged  that  the  defendant  was  a  poor  man, 
and  "  sold  the  milk  as  country*  milk.*'  He  had  no  idea  of  eheattng  his  oustomeis.  The  Magistrate 
ordered  the  defendant  to  pay  a  fine  of  lOs.  and  2s.  costs. 

TlBFiTHiNn  TO  SsavK  AN  Ii«Bi>fiCToB.  At  Southampton,  on  tlie  Slst  nit.,  a  milk  vendor  named  Silas 
Rawlins,  living  at  MiUbrook.  who  has  several  times  been  heavily  fined  for  selling  adulterated  milk, 
won  lined  £10  and  coat  a,  by  thu  borough  msgistrated,  for  rtfujting  to  supply  milk  to  the  Inspector  for 
the  puri>08CB  of  analysis,  under  eeotion  4  of  the  Amended  Fowl  and  Drugs  Act,  The  proceedings  were 
instituted  by  the  Corporation,  who  have  obtained  a  largo  number  of  convictions  on  aunilor  infonnationi 
within  the  past  fortnight. 
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AsQTSJtR  BfiKriUL  TO  Hekvs. — At  Lambeth,  Mr.  Mftrsdeiit  the  restry  clerk  of  St.  Gilem's,  Camberwell^ 
ftppeored  in  support  of  several  flominoiisefl  takea  out,  under  the  New  Adulteration  Act,  in  referenoe 
to  ihe  supply  of  milk.  Some  important  questions  were  raised  in  the  investigation.  The  SfLoitory 
Inspector  wa^  refused  by  the  servant  of  one  of  the  defendants  who  was  serving  mUk  at  hoaaes,  and,  on 
being  asked  for  a  quantity  by  the  officer,  declared  that  he  had  none  to  spare,  and  that  all  he  hftd  wia 
required  for  the  customers.  Mr.  Marsden  said  if  such  an  excuse  weie  allowed  the  new  Act  would  be 
defeated.  Mr.  Chance  thought  it  must  be  shown  that  a  man  had  milk  to  sell,  and  those  customers  who 
had  ordered  certain  quaiiliLioa  were  not  to  go  without  their  breakfast  becaase  an  inspector  wanted  a  cer- 
tain quantity  for  the  purpose  of  analysis.  Mr.  Marsden  thought  that  the  men  should  be  supplied  with 
a  quantity  beyond  the  quantity  ordered.  The  new  provision  was  framed  at  the  instance  of  the  Local 
Ciovemment  Board  to  meet  the  defect  in  the  former  Act  as  to  milk  sold  In  the  streets.  If  the  ^iew  taken 
by  tlve  magistrate  prevailed,  the  new  Act  could  be  easily  defeated,  and  the  best  way  would  be  to  take  a 
Bpeoial  ease  to  the  superior  Court.  Mr.  Chance  asked  why  the  miUc  could  not  be  obtained  at  the  shops. 
Mf .  Marsden  said  because  shops  nopw  supplied  good  milk,  and  milk-and-water  was  sent  out  to  the  ens' 
toiners,  and  if  the  excuse  '*  None  to  spare  **  were  aUowed  the  new  statute  would  be  entirely  defeated. 
Mr.  Chauee  said  it  was  certainly  a  most  important  question,  but  he  did  not  see  how,  when  a  certain 
quantity  was  ordered,  a  man  was  bound  to  supply  an  inspector.  The  ease  wais  worthy  of  oonsideratioB^ 
and  a  special  case  for  the  superior  Court  might  be  granted. 

SsLLnvo  luFOTEBXsHED  Miut. — Samh  France^  Oldfield  Square^  Lookwood,  was  charged  with 
selling  milk  not  of  the  nature  or  quality  demanded.  Mr.  BCirk,  the  sanitary  inspector,  said  the 
defendant  was  a  milk  dealer,  and  that  on  the  15th  October  he  saw  her  son  delivering  milk,  and  went  and 
asked  him  whether  hp  would  let  him  have  a  pint.  He  replied  '•  Yes."  When  he  had  got  the  milk  ho 
told  him  who  he  was,  and  that  the  milk  was  intended  for  analysis,  and  asked  him  if  he  would  retain  a 
portion.  He  said  he  would,  and  he  (Mr.  Kirk)  divided  it  into  three  portions — one  he  retained,  one  he  fl 
gave  to  defendant's  son,  and  the  other  he  submitted  to  Mr.  Jarmain,  the  Public  Analyst.  When  ■ 
defendant's  son  supplied  him,  he  (Mr.  Kirk)  said,  •*  I  suppose  you  sell  this  as  new  milk?  "  He  replied^ 
*'  Yes;  just  as  we  get  it  from  Thomas  Shepherd,  of  Holmfirth."  Mr.  Jarmain's  certificate  was  put  in, 
and  showed  that  the  milk  had  been  doprived  of  25  per  cent,  of  butter  fat.  He  (Mr,  Kirk)  had  nince  got 
a  sample  of  milk  from  the  wholesale  dealer  (Mr.  Shepherd)  and  found  it  corresponded  in  quahty  to  that 
obtained  from  the  defendant,  but  Mr.  Shepherd  told  him  that  the  milk  supplied  to  defendant  was  not 
new,  but  skimmed.  Thomas  Shepherd,  farmer  and  milk  dealer,  Bottorna,  Holmfirth,  said  he  was  in  thd 
habit  of  supplying  the  defendant  with  milk.  He  supplied  her  on  the  15th  Oct.  with  the  usual  quality— 
*'  night's"  aud  •'  mormng*8."  which  meant  the  night's  milk  skimmed,  mixed  with  the  morning's  newmUk. 
Mr.  Kirk:  Is  the  defendant  aware  of  that  fact?  Witness:  For  anything  I  know.  Mr.  Jarmain  was 
called,  and  the  Bench  asked  him  whether  mixing  skimmed  with  new  milk  would  make  25  per  cent, 
difference?  Mr.  Jarmain  said  that  milk  varied  very  much  in  the  amount  of  butter  fat  it  contained.  The 
Public  Analysts  had  fixed  a  certain  standard  limit,  and  when  milk  is  below  this  they  think  it  has  been 
tampered  with.  They  took  a  very  lenient  view  and  allowed  a  liberal  margin,  but  a  deficiency  of  26  per 
cent,  of  batter  fat  was  much  below  the  Umit.  Mixing  night's  skimmed  milk  with  morning's  new  would 
make  at  least  25  per  cent,  difference  in  the  quality.  The  Bench  considered  the  charge  proved  and 
imposed  a  penalty  of  Ms.  and  costs,  altogether  £2  58.  6d.  William  Feamley,  milk  dealer  and  farmer, 
Honley,  appeared  to  answer  two  charges  of  a  like  nature,  and  he  pleaded  guilty  to  both.  Mr.  Kirk  said 
the  defendant  was  in  the  habit  of  delivering  milk  from  house  to  house.  Whilst  so  engaged  at  Taylor 
Hill  on  the  15th  October,  he  sent  a  person  to  purchase  some,  and  he  was  refused.  He  then  went  himself 
to  defendant  and  said,  "  Won't  you  let  me  have  any  then  ?  "  He  repMed,  "  Oh,  it's  you,  ib  it  ?  Yes,  I'll 
let  you  have  some,  but  it's  old."  He  asked  the  defendant  what  he  had  been  selling  in  the  house.  He 
replied,  ♦"  Old  of  course."  He  (Mr.  Kirk)  obtained  a  pint  of  milk  and  paid  defendant  a  penny  for  it,  told 
him  it  was  for  analysis  and  gave  him  a  third  part  of  it.  Mr.  Jarmain's  certificate  of  analysis  showed  it 
to  be  deficient  of  45  per  cent,  of  butter  fat.  Mr.  Kirk  said  that  although  the  defendant  sold  the  milk  to 
him  as  old,  there  was  no  doubt  ho  did  so  to  escape  the  consequences,  and  that  he  had  been  selling  it  as 
new  milk  to  his  customers.  Mr.  Jarmain  said  old  milk  showed  1  per  cent,  of  cream,  but  the  sample  in 
question  showed  4  per  cent,  of  cream  and  6  per  cent,  butter  fat,  whereas  old  milk  never  contained  more 
than  1  per  cent,  The  sample  submitted  was,  in  hig  opinion,  n  mixture  of  night's  and  morning's  milk. 
New  milk  showed  6  per  cent,  of  cream.  Mr.  Kirk  said  thnt  five  minutes  after  taking  the  aliove  sample 
he  proceeded  to  a  house,  and  a  person  consent^ad  to  get  another  sample  from  the  defendant.  When  he 
came  round  this  person  bought  a  pint  of  milk,  for  which  defendant  chained  *2d.  He  (Mr.  Kirk)  stepped 
forward  and  paid  for  it,  and  told  him  again  it  was  for  analysis,  and  said,  **  What  kind  of  milk  do  you 
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call  this?  "  Defendant  said,  "  Oh»  tbifl  is  different ;  this  is  a  mixture  of  night's  and  morning's."  He 
(Mr.  £irk)  then  84id»  "  How  is  it  that  you  said  before  you  hod  nothing  but  one  sort  ? "  DefendAnt 
seemed  quite  **  flabbergasted,"  and  could  not  o&Bwer.  Mr.  Jannain's  oisrtificate  ^owed  that  the  milk 
had  been  impoverished  bj  the  removal  of  28  per  cent,  of  butter  fat.  Defendant  said  he  had  told  his 
customers  time  after  time  what  it  was,  that  it  waa  not  new  milk.  He  got  it  from  the  farmers,  and  sold 
it  just  AS  he  got  it,  and  Mr.  Kirk  ought  to  prosecute  the  farmers,  not  him.  Mr.  Kirk  said  defendant's 
object  had  been  to  evade  the  Act,  and  he  asked  the  Bench  to  impoBe  a  heavy  penalty.  The  Bench  said 
tikxy  considered  It  a  ver^'  bad  cai^e  indeed,  and  impo!«ed  a  penalty  of  £5  and  costs  in  each  case,  altogether 
X13  13bm  or  in  default,  three  montbH*  Impriaonment  in  each  case.  The  defendant,  who  seemed  struck 
dumb,  said,  after  a  long  pause.  *'  I  think  it's  too  much." 


flrtnuDVs  T»ji.— "  At  thn  tea  nalea  this  week  some  re-dried  teas,  which  had  been  submerged  in  the 
Thames,  found  buyers  at  Sfd.  to  lOd.  per  lb.  for  the  capers,  and  lid.  to  Is.  for  the  oningo  pekoea," 
Belling  tea  of  this  sort,  besidea  giving  an  eironeoos  idea  of  the  value  of  genuine  teas  bearing  the  above 
nmmet,  is  committing  a  great  wrong  on  conaumers,  whot  caught  by  the  apparent  cheapness  of  the 
speeioos  article,  are  deceived  into  buying  what  is  mere  rabbiah  and  unfit  for  food.  We  also  briefly 
allude  to  some  other  parcels  that  were  offered  on  Thursday,  the  6th  inst.,  as  '*  gunpowder,"  but  no  mare 
resembled  that  choice  description  than  painted  flowers,  being  nought  else  but  coarse  sloe-leaves  and  dust  « 
thickly  ooated  with  mineral  facing.  The  day  of  the  month  inclines  us  to  think  that  there  was  more  H 
•'  treason  "  than  **  gunpowder,"  and  very  Httle  indeed  of  the  latter  compound  in  the  teas  and  those  who 
offefed  them.  The  teas  were  imported  as  far  back  as  1872,  and  sold  at  6d.  to  0^.  in  bond.  Will  the 
proper  '' authorities  "  interfere  and  stop  this  spurious  tea  from  paying  duty,  and  so  passing  into  con- 
tfumptloQ  ? — Grocfr, 

A  Diusr  Abtxbiam  Well.— The  sinking  of  the  deep  artesian  well  near  Buda  Pesth  is  now  com- 
pleted ;  the  works  were  commouoed  aB  fur  back  as  1868 »  and  during  their  progreas  many  interesting 
fH«ts  relating  to  geology  and  undeiground  temperature  have  been  brought  to  light.  The  total  depth  is 
3,200  feet,  and  the  temperature  of  the  water  it  yields  in  nearly  l&5^  F.  The  temperature  of  the  mud 
brought  op  by  the  borer  was  taken  every  day,  and  was  found  to  increane  rapidly,  in  spite  of  the  loss  of 
heat  during  its  ascent,  do^^Ti  to  a  depth  of  2,300  to  *i,700  feet.  Beyond  this  iwint  the  increase  waa  not 
80  marked.  At  a  depth  of  3,000  feet  the  tempemturB  was  177*  F„  giv^ing  an  average  increase  of  1*^  for 
every  23  feet  bored.  Water  first  commenced  to  well  up  at  a  depth  of  3,070  feet ;  here  its  temperature 
WIS  110*^  F.,  and  from  this  point  onward  it  rapidly  increased  hoth  iu  quantity  and  temperature.  Thus, 
at  3,Uy*2  feet,  its  temperature  had  already  risen  to  loC*  F.,  and  the  yield  in  twenty-four  hours  from 
9,aOO  to  44,000  gallouB.  Finally,  when  the  boring  had  re^Mjhed  3,200  feet,  at  which  point  it  was  stopped, 
the  temperature  of  the  water,  as  it  burst  from  the  orifice  of  the  tube,  was  165^  F.,  and  the  voluntetric 
yield  272,000  gallons  iu  the  twenty-four  hours.  This  yield  was  afterwards  reduced  to  167,200  gallons, 
in  consetioeace  of  the  bore  being  lined  with  wooden  tubes,  which  reduced  its  diameter.  The  water 
obtained  disengages  carbonic  acid  in  abundance,  and  also  contains  nitrogen  and  a  Uttle  sulphuretted 
hydrogen,  and  80  graius  per  gallon  of  fixed  matters,  chiefly  sulphates  and  carbonates  of  potash,  aoda, 
Ume,  and  magnenia. — Brewer$*  Guardian. 


NOTES  OP  THE  MONTH. 
It  is  curious  tliftt  Th€  Grocer  aliould  enquire  **  Where  are  the  analysts  ?  "  but  still 
more  so  that  it  should  be  because  some  one  has  sold  rottt^n  beef.  However,  when  we 
read  a  little  fiu'ther^  we  find  that  it  is  a  co-operative  society  who  is  in  fault,  so  there  is 
no  wonder.  The  Grocer*s  antipathy  to  co-operative  societies  must  certainly  be  expected 
to  override  its  natural  aversion  to  analysts. 
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We  are  not  at  all  surpriaed  that  Bome  of  our  contemporuries  want  to  know  how  it 
is  that,  since  tlie  Somerset  House  Chemists  now  agree  to  tlie  milk  standard  of  the 
Pubhc  Analysts,  there  should  have  been  any  dilTerences  in  time  past.  This,  however, 
is  easy  to  explain.  Experience  is  not  gained  in  a  day,  and  the  Inland  Revenue  officials 
(of  course  we  do  aot  speak  of  Mr.  Bell  and  his  colleagues,  but  only  of  the  ^q.m%«^%  ^s^^ 
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other  similar  oiiioials  employed  to  collect  the  samples  of  milk)  have  now  gained  thi 
neoeasaiy  experience,  and  End  that  the  figures  we  kid  down  years  ago  are  correcl 
Such  an  accordance  implies  no  discredit  to  the  Somerset  Hoase  chemists^  but,  on  ihi 
contrary,  simply  shows  that  as  they  obtain  new  light  on  the  matters  in  question 
not  an  scientific  men  should,  and  alter  their  opinions  accordingly. 


Mr.  Chance,  the  worthy  magistrate  of  Lambeth,  in  hie  wisdom,  thinks  that 
milkman  deUveiing  milk  at  houses  must  be  proved  to  have  milk  to  sell  before  he  c 
be  summoned  for  refusing  to  serve  an  Inspector,  and  that  customers  who  have  ordered 
certiun  quantities  are  not  to  go  without  their  breakfast  merely  because  an  Inspector 
wants  some  milk  for  analysis.  We  are  extremely  sorry  to  find  a  metropolitan 
magistrate  holding  such  an  absxird  opinion  as  this.  Even  if  milkmen  have  not  always 
far  more  than  enough  to  serve  theii'  regular  customers  with,  yet  surely  such  customers 
deserve  to  be  as  much  protected  trom  fraud  as  people  who  obtain  milk  from  shops. 
But  if  such  a  decision  as  this  is  to  stand,  a  milk-round,  at  least  in  Mr.  Chance's  district, 
will  be  about  the  most  profitable  coucei-n  going,  as  the  dealers  prohibited  from  watering 
the  milk  sold  in  their  shops  will  take  good  care  to  well  water  that  to  be  delivered  at 
houses,  and  with  the  excuse  Mr.  Chance  has  put  into  then-  mouths,  "  None  to  spare, 
they  may  go  on  their  round  rejoicing,  and  bid  defiance  to  the  Inspector.  We  presume  the 
Lambeth  magistrate  actually  has  seen  the  Act  passed  last  session  to  enable  Inspectors  to 
purchase  samples  from  street  vendors.  We  are  happy  to  see  that  other  magistrates 
hold  a  more  sensible  view,  and  consider  that  if  a  milkman  has  a  can  from  which  he  Is 
serving  customers  at  houses  with  one,  two,  or  three -pennyworth,  according  to  the 
quantity  required,  he  is  actually  selling  nnlk.  If  some  of  Ids  customers  require 
more  than  usual,  he  don't  say  to  them,  **  None  to  spare,"  because  he  is  prepared  for  it ; 
fiad  he  is  equally  prepared  with  enough  extra  milk  to  serve  an  Insi)ector  with  a  pint. 
If  he  refuses  he  does  so  because  he  knows  he  will  be  sommoned  for  adding  water,  and 
not  for  the  reason  Mr.  Chance  gives. 
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We  notice  that  a  Bristol  farmer  has  lately  been  fined  £20  and  costs  for  sending 
out  to  his  customers  milk  containing  15  per  cent,  of  water;  and  in  another  case — on 
action  against  him  by  a  dairyman  for  supplying  milk  containing  25  per  cent,  of  water — 
he  has  been  condemned  to  pay  a  fine  of  £10  and  the  costs,  which  are  said  to  amoimt 
to  over  £300.     We  should  imagine  that  this  farmer,  with  a  dairy  of  a  hundred  cows, 
will,  in  future,  send  out  their  produce  only  to  his  customers,  and  not  indulge  in  the     ^ 
expensive  habit  of  mixing  with  it  the  produce  of  the  cow  with  an  fron  taU.     With  these  M 
costly  proceedings  in  the  mind  of  the  Bristol  farmers,  the  milk  dealers  there  will,  we     •' 
hope,  get  the  purest  milk  supply  in  the  kingdom ;  but  we  rather  wonder  whether  it  will 
be  in  the  same  pure  conilition  when  it  reaches  the  consumers. 


Sunday  adidfcoration  may  fairly  be  commended  to  the  notice  of  inspectors.  We 
used  to  have  milk  and  water  on  Simday  morning,  but  as  we  did  not  agree  to  the  maxim 
of  **  the  better  the  day  the  better  the  deed,"  a  vigoixjus  remonstrance  and  a  private  milk- 
can  put  a  stop  to  the  swindle.    The  insi)€ctors  had  better  look  out  a  little  aharper, 
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perhaps  some  other  things  besides  milk  may  be  reserrecl  for  Sunday  momingf  or  at  any 
rate  Saturday  night  might  be  possible.  We  have  to  thank  a  trade  contemporary  for 
this  bint.  

It  might  be  only  fail'  to  give  the  traders  a  hijit  in  return.  If  it  should  happen 
that  a  manufactiurer  receives  a  letter  thi'oatening  him  with  exposure  because »  as  it  is 
Alleged,  his  manufactures  contain  poisonous  mctala,  his  proper  and  straightforward 
course  is  at  once  to  submit  samples  to  the  Public  Analyst  of  the  district  in  which  his 
works  or  warehouse  is.  The  cost  of  such  a  course  will  be,  comparatively  speaking, 
trivial ;  while  the  cost  of  black  mail  can  never  be  foretold. 


Manufacturers  should  beai-  in  mind  that  no  proceedings  can  possibly  be  instituted 
on  the  certificate  of  any  person  other  than  a  Public  Analyst,  and  that  Public  Analysts 
are  the  only  legally  appointed  officers  to  whom  cases  of  supposed  adulteration  can  be 
sent. 


Tlie  term  Public  Analysts  is  a  legal  title ;  but,  if  some  recent  proceedings  are 
continued,  it  will  certainly  become  necessaiy  to  impose  by  law  a  penalty  on  those  using 
it  illegally.  Public  Analysts  arc  amenable  to  the  veto  of  the  Local  Grovenmient  Board 
on  then'  appointments,  and  it  is  quite  right  that  they  sliould  be  so ;  but  for  that  very 
reason,  those  who  pretend  to  act  as  Puldic  Analysts  without  authority  must  be  made 
subject  to  penalty,  

It  would  be  very  interesting  if  some  of  the  millerB  would  teU  us  if  alum  is  ordinarily 
mixed  with  pig  food.  Of  coiu'se  Pubhc  Analysts  have  no  concern  with  the  matter 
directly,  but  when  samples  of  **  flour  fourths  *'  are  said  to  be  intended  for  the  food  of 
piga,  and  not  men,  the  question  naturally  arises,  **  In  what  way  can  tlie  alum  do  good  to 
the  pigs'?*'  We  do  not  recolleet  that  we  have  ever  heard  that  swine  showed  any 
preference  for  bread  ai'tiiicially  whitened. 


The  papers  for  this  month  contain  reports  of  a  number  of  cases  of  proved 
adulteratioji,  in  which  the  summonses  have  been  dismissed  merely  because  the  vendors 
have  declared  the  admixture  after  the  inspector  had  said  that  he  purchased  for  analysis. 
An  important  case  has,  however,  just  been  decided  on  appeal  before  Justices  Lush  and 
Manisty,  which  we  trust  wiU  put  an  end  to  this.  We  must  postpone  until  next  month 
a  full  report  of  the  case  ;  but,  shortly,  the  judges  affirmed  the  conviction  of  a  vendor 
who  had  been  asked  for  coffee  and  received  the  price  of  coffee,  and  supphed  instead  a 
mixture  of  chicory  and  coffee,  although  he  had,  after  being  infonned  that  the  sample 
was  required  for  analysis,  called  the  purchaser's  attention  to  a  label  declaring  it  to  be  a 
mixture.  ^^^^_^^^_^^,^,^___^^^_ 

We  have  not  space  to  du  more  than  call  the  attoutiou  of  oui*  readers  to  the  full 
report  on  another  page  of  the  decision  at  Cambridge  with  respect  to  Norfolk  Baking 
Powder. 

ANALYSTS'    BEPOBTS. 
Tbft  quarterly  report  of  Mr.  W.  W.  Stotldart,  Anftlyst  for  the  City  of  Bristol,  states  that  he  b&ji 
eYtmined  Biity-four  flamplea  of  food,  Ac.    Three  of  the  samples  were  of  bo  biid  a  quality  that  adultaraivorek 
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wae  Buspected.  Ono  sample  of  butter  iQbmitteJ  by  a  priviie  indiTidQAl  yn»  gentdne,  but  of  bad  qn&lity 
and  with  a  lancid  cmieU.  Fire  other  aamplea  riviere  good.  A  sample  of  tea  sabmitted  by  a  privato 
Individuul  was  good, 

Mr.  W.  F.  Lowe,  Analyst  forPlintahiro,  reports  that  daring  the  laat  quarter  h©  examined  21  samples 
of  which  7  samples  were  adulterated,  vix.: — 5  out  of  9  samples  of  spiritB,  and  2  out  of  6  Bamploa  of 
millc—a  large  peroentage,  which  shows  that  Mr.  Lowe's  recent  appointment  aR  analyst  was  made  noiw 
too  floon.  We  hope  that  his  next  report  will  show  both  an  increase  in  the  number  of  samples  examined 
and  a  decrease  in  the  penjentage  of  adulteration. 

Mr.  West  Knights,  Publio  Analyst  for  Cambridge,  in  his  report  for  the  quarter  ending  September  30th. 
stated  thfit  twelve  samples  of  food  and  drugs  ha<i  been  submitted  to  him  for  analysis,  four  of  which  he 
found  to  be  aduUerated.  Out  of  four  samples  of  buns  throe  were  genuine,  and  one  was  adulterated  with 
alum  in  the  proportion  of  1S2  grainn  of  niuiu  per  four  poumla.  Tlie  veudor,  on  bein^  Rummooed* 
proved  the  u^f  of  a  certain  baking  powder  (which  was  found  to  contain  15  per  cent,  of  burnt  or  dried 
alum)  and  was  fined  la.  and  costs.  Out  of  four  samples  of  baking  powder,  two,  of  the  same  m&l 
above,  were  adulterated  with  15  per  cent,  of  alum.  Three  samples  of  drugs,  vi».,  spirit  of  mtrous  Bth«r, 
grey  powder,  and  blue  pill  were  found  to  be  genuine.  One  sample  of  milk,  submitted  by  a  prira 
pnrohaaer,  wan  found  to  be  skimmed  milk,  diluted  with  18  per  cent,  of  water.  No  prooeedings  wera 
against  the  vendor. 
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AnuLTXSATzn  Hops. — The  Tramactiam  oj  the  Medical  Soeiety  of  Vptala  oontain  an  acoonnt  tA  fto 
ingie&iotta  fraud  in  the  hop  trade,  said  to  be  practised  on  a  considerable  scale  in  that  city.  Hops  which 
have  already  been  used  for  making  extracts,  or  for  brewing  in  the  ordinary  way,  are  damped  with  a 
tincture  of  absinthe  or  wormwood,  freed  from  spirit  by  distillation,  re-dried,  and  then  placed  in  the 
market  as  a  genuine  article  with  or  without  much  bloom.  Owing  to  their  increased  bi  ttemess  they 
often  command  a  better  price  than  unadulterated  hofM.  I 


Answers  to  Cobbespondestb, — T,  Wootli?. 
Alcohol  in  Ether  and  Chloroform,"  by  Mr.  Allen, 


—You   will   find  a  note 
in  Tme  An,u,tsi-,  Vol.  11. 
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RECENT   CHEMICAL  PATENTS. 

The  following  specification b  have  been  published  during  the  past  month,  and  can 
obtained  from  the  Great  Seal  Office,  Cursitor  Btreet,  Chancery  Lane,  London. 

Name  of  Patentee.                                                                                Title  of  Fiit«iit.  Pli«« 

R.  Weare          » Manufacture  of  Charcoals 2d. 

A.  L.  Coke        Eloetrio  Lighting           2d, 

J.H.Johnson. Manufacture  of  Saccharate  of  Lime 4d, 

J.  Allmann        Separating  Sulphur  from  Alkaline  Solutions          . ,  2d« 

S.  G.  Thomas Manufacture  of  Bessemer  Steel  from  Phosphoretio 

Pig  Iron     . .         .  -         . .         , ,         , .         . ,  4d* 

1369    H.  E.  Newton Manufacture  of  Sulpho  Oyanidos  and  Ferro  Cyanides  6d. 

1387     A.  W.  Lake D^mamo  and  Magneto  Electric  I^fachines     , ,         . ,  44* 

1410    H.  J.  Hftddan Purifying  Gas »,         ..  4d. 

1444    W.  L.  Wise Producing  Preparations  of  Alumina  ► »         . .         . .  4d. 

1484    M.  Gill Evaporating  Baocharinc  and  other  Liquids  . .         . .  6d. 

1509    .1.  H.  Johnson Manufacture  of  Aluminium 4d. 

1577    F.  T.  Reade      ..        , .         . .         . .     Eliminating  PhoaphoruB  from  Phoaphoretic  Pig  Lron  3d, 


1879. 

No. 

%7 
1013 
1366 
ld06 
1313 
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SOCIETY  OF  PUBLIC  ANALYSTS. 
Th«  Aknuax  I^Ieeting  will  be  licld  at  Burlington  House,  on  WetbieBcLay,  the  14th  inst* 
The  Amiiial  Dinner  will  take  place  the  same  Evening.  Particnlars  will  he  sent  to 
Members  as  nsual. 

NOTE    ON    TlIE    EXAmNATION    OF    COFFEE. 
By  Alfred  H*  Ai.t,en, 
n^ad  he/tin^  thr  Sockt^f  of  Publie  Analysts,  07i  19th  Noveinher,  1879. 
L*  a  series  of  articles  on   •*  Chemistry  applied  to  the   Detection  of  Adulteration," 
publiahed  during  1874  and  1875,  I  described  tliree  methods  as  likely  to  be  of  service 
for  the  approximate  determination  of  chicory  in  samples  of  mixed  coffee,*      Since  the 
date  of  their   publication  I  have  acquired  u  large  amount  of  additional  experience 
in  their  use,  and  have  arrived  at  the  following  conclusions. 

In  brief,  the  tlircc  metliods  suggested  as  appMcable  for  the  determination  of  chicory 
in  coffee  were  as  follows : — 

I,  Determination  of  the  soluble  ash. 

n.  Comparison  of  the  tint  of  an  aqueous  solution  of  the  sample  with  that  furnished 
by  similarly  treating  a  standard  specimen. 

lU.  Detormmation  of  the  density  of  a  Ul  per  cent,  infusion  in  hot  water. 

With  respect  to  Method  I.»  which  in  the  paper  referred  to  was  merely  suggested  as 
of  possible  value,  experience  has  shown  that  it  is  only  capable  of  furnishing  results  of 
the  roughest  possible  land.  Tins  fact  is  duo  to  tlie  variations  in  the  percentage 
composition  of  the  ash  of  both  cofl'ee  and  chicory,  as  well  as  to  differences  iu  its  total 
amount.  In  twenty  samples  of  roasted  genuine  coffee  recentiy  examined,  the  total  aah 
varied  from  8*78  to  4 '87  per  cent.  This  last  result  was  very  exceptional,  the  next  highest 
being  only  4-30  jjer  cent.,  while  the  average  of  the  whole  twenty  samples  was  4-04  per 
cent, I  The  soluble  ash  varied  in  thirteen  samples  from  2'52  to  8'SO  per  cent.,  the 
average  being  2*97  per  cent.  If  the  total  ash  bo  taken  aa  100,  the  highest  proportion 
of  soluble  ash  met  with  was  84  pur  cent. ,  with  the  exception  of  the  sample  yielding 
80  per  cent.,  referred  to  in  the  above-mentioned  paper.  The  lowest  percentage  of 
soluble  matter  found  was  60  per  cent,  of  the  weight  of  the  ash,  while  the  average  is 
78-5  per  cent. 

These  differenoes  are  in  themselves  sufficiently  great,  but  they  are  exceeded  by 
those  exhibited  by  chicory,  owing  to  the  considerable  and  very  variable  proportion  of 
sUica  present  in  the  latter  substance.  The  proportion  of  actual  sand  in  commercial 
chicory  varies  from  a  trace,  up  to  4*5  per  cent.,  a  difference  quite  suflScient  to  invahdate 
deductions  made  from  the  proportion  of  soluble  ash.    By  deducting  the  sand  from  the 

•  Chemical  Newf,  XXIX,,  140. 
t  Tho  total  Hftli  of  coffee  bus  bwn  dpU^rtiimcd  by  Drageodorff,  who  fotmd  a  minimimi  ftDKmiii  of 
3*83  i>cr  cent,  und  n.  iniiximum  of  4S7.     The  HVimgc  ash.  of  the  t\veiily-tivt'  Hampka  oxamiiied  w«»  i'41. 
WLy  thire  fUiould  l>c  so  wide  u  diflfennoc  between  Dragendorff*a  and  my  own  resvilts  I  un  oxtAJbk^V^^ 
oonjecture.    1  hnve  no  roason  to  suppose  that  partial  volatiUzatioD  hm  QCA^ax^«Ji. 
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total  ash,  and  considering  the  number  thus  obtained  to  be  the  true  ash  of  the  sample, 
more  concordant  results  are  obtainable,  but  the  variations  are  stiU  too  large  to  allow  of 
the  method  being  employed  for  any  purpose  beyond  a  check  on  the  proportion  of 
chicory  in  a  mixture. 

Method  II.,  depending  on  the  colour  of  the  infusion,  is  capable  of  giving  rapid  and 
fairly  reliable  estimations  of  the  proportions  of  chicory  present  in  mixed  samples,  but  in 
practice  it  is  open  to  the  very  serious  objection  that  a  standard  mixture  of  various 
coffees  and  chicories  is  apt  to  undergo  a  change  which  gravely  affects  the  colour  of  the 
infasion.  By  comparing  the  infusion  of  the  sample  with  a  permanent  coloured 
solution,  such  as  can  be  prepared  by  mixing  the  sulphates  of  iron,  cobalt,  and  copper 
in  suitable  proportions,  the  above-named  annoyance  and  source  of  error  may  be  wholly 
avoided,  and  the  method  again  becomes  very  valuable.  I  am  unable  to  perceive  any 
advantage  in  the  method  of  working  suggested  by  Dr.  Leebody*  over  that  originally 
described  by  me. 

Method  III.,  which  is  based  on  the  difference  in  the  density  of  similarly  ]3repared. 
decoctions  of  coffee  and  chicory,  is  one  which  further  experience  has  proved  to  be  very 
valuable.  The  weak  point  in  the  method  as  originally  suggested  by  Graham,  Hofmann, 
and  Campbell  was  that  these  chemists  prepared  their  solution  by  treating  a  known 
weight  of  the  sample  with  ten  times  the  quantity  of  cold  water,  and  then  gradually 
raised  the  liquid  to  the  boiling  point.  By  operating  in  this  manner  there  is  no 
certainty  that  the  sample  will  be  completely  exhausted,  and  hence  accurate  comparison 
of  different  samples  is  dif&cult  or  uncertain.  As  a  matter  of  fact,  I  have  reason  to 
think  that  exhaustion  of  the  sample  is  usually  tolerably  perfect,  but  it  is  evidently 
preferable  to  boil  well,  filter,  and  wash  the  residue  with  hot  water  till  the  filtrate 
measures  10  c.c.  for  every  1  gramme  of  the  sample  operated  on. 

By  operating  in  the  old  manner,  Graham,  Hofmann,  and  Campbell  obtained,  from 
roasted  coffee,  10  per  cent,  decoctions  which  varied  in  density  (at  60°  F.)  from  1008*0 
to  1009*06,  the  average  of  the  eight  samples  being  1008-7,  a  result  identical  with  the 
mean  of  those  obtained  by  me  in  1874. 

By  the  exhaustion  modification  of  the  process,  I  have  recently  obtained  the 
following  results  from,  genuine  roasted  coffee. 

DeMzlpiion  of  Coffee.  Density  of  Deeoetion. 

1.  Plantatioii 1008-4 

2.  „  10080 

3.  Fine  Blantation 1007-1 

4.  „  1008-4 

5.  Ceylon        10080 

6.  CoBta  Rica 10081 

7.  Eaatlndla 1008-7 

8.  Unknown  origin 1007-1 

9.  „  1007-4 

10.  „  1008-2 

11.  „  1008-0 

12.  „  1006-8 

18.  „  1008-5 

14.  „  1007-8 

Mean^q07-9t 

•  Chemical  News,  XXX.,  p.  248. 
t  It  will  be  observed  that  Graham,  Hofmann  and  Campbell's  method  gives  slightly  higher  density 
resnlts  than  that  by  exhaustion.    Either  this  is  dnc  to  a  change  in  the  volume  of  the  liqnid,  or  more 
probably  to  a  slight  loss  by  evaporation  when  the  infusion  is  made  by  raising  the  liquid  to  the  boiling 
point,  instead  of  making  tiie  bulk  up  after  cooling. 
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These  reatilts  !?how  couoluBively  that  the  density  of  coffee  infuaions  is  remarkably 
constant,  never  exceeding  1000. 

On  the  other  hand,  10  per  cent,  decoctions  of  chicory  are  of  considembly  higher 
density,  and  exhibit  greater  variations  among  themselves,  Thua :  Graham,  Hofmann 
and  Campbell  obtained  : — 

Bnffliah  Chicory ,         10217 

Yorkshire 10191 

Guenifley     „      •■         ••         • ICHfS-a 

Foreign        , 1022.6 

Mean  1021*66 

I  have  recently  obtained  by  the  exhaustion  plan  ; — 

Yorkshire  Chicory,  imtier  roasted       ,.         .,         , 1025*9 

,,  „         fvame  stkTQple,  highly  roasted 10190 

Unknown  origin 10*21*1 

„  1020'0 

„ 1023-4 

Menn  1021-9 

In  calculating  the  proportion  of  chicory  in  a  sample  from  the  density  of  the 

infusion,  it  m  of  course  desirable  to  err  on  the  safe  Bide,  and  this  is  done  if  we  take  the 

density  of  the  chicory'  rather  above  than  below  the  truth.     From  a  considex'ation  of  the 

whole  of  the  results,  both  recently  and  in  1874,  I  adopt  1028  as  the  normal  density  of 

chicory  decoction,  and  by  taking  that  of  coffee  at  1008* 5 »  we  cannot  get  far  from  the 

tnith.     If  d  he  the   ascertained  density  of  the  10  per  cent,  decoction,  and  0  be  the 

r      ^     •    .1             1     .1       ^       (lOSa-d)  100 
percentage  of  coffee  m  the  sample,  then  C  =  j-,,g  — 

Practically,  as  close  an  approximation  as  the  above  is  obtainable  by  reckoning  7  per 
cent,  of  chicory  for  every  degree  of  density  over  1008-5. 

In  practice,  the  determination  of  the  density  of  the  infusion  may  be  employed  to 
ascertain  the  purity  of  a  sample  of  coffee,  a  very  small  admixture  of  chicory  causing 
an  appreciable  mcrease.  Of  comrse,  however,  aU  such  tnetliods  are,  in  tlie  case  of 
coffee,  mere  adjuncts  to  the  microscopical  examination ^  by  which  the  smallest  admixture 
of  ehicoi-j'  can  be  detected  witli  the  greatest  facility*  Personally,  I  prefer  to  examine  ■ 
witli  the  microscope  the  residue  left  after  boiling  the  sample  m  water,  the  troublesome 
colouring  matter  being  tlius  removed  without  in  any  way  interfering  with  the 
characteristic  structure  of  the  particles  of  chicoty.  ■ 

One  of  the  many  beneficial  results  of  the  appointment  of  Public  Analysts  has  been 
to  render  nearly  obsolete  the  various  additions  to  coffee  that  were  once  far  from 
uncommon.  I  have  never  officially  examined  a  sample  of  coffee  containing  any 
admixture  other  than  chicory,  though  I  have  invariably  looked  for  leguminous  seeddi 
cereals,  <&c. 

The  search  for  cereals,  leguminous  benies,  and  foreign  matters  other  than  chicory, 
ifi  most  readily  effected  by  boiling  the  sample  with  water  and  testing  the  strained  solu-    ■ 
tion  for  starch.     The  liquid  is  allowed  to  become  perfectly  cold,  and  is  then  mixed  with       ' 
dilute  sulphuric  acid,  and  a  strong  solution  of  potassium  permanganate  added  gradually 
till  the  colouring  matter  is  nearly  destroyed.      The  oddiUoxi  oi  sbo\^^i^k!^xx  «i^'^^^^ 

'■^'-^^^^^~^'°~"-        -*-   - '^— "—- -  ^^— 
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renders  the  recognition  of  any  starch  certain^  There  is  no  difSculty  in  deteeting 
1  per  cent,  in  this  waj.  A  certain  famous  sample  supposed  to  contain  acorns  gave 
no  reaction  by  the  above  test,  but  after  the  addition  of  2  per  cent,  of  roasted  acom^ 
the  test  showed  the  presence  of  starch  very  clearly.  In  examining  such  a  sample™ 
under  the  micro6Cope»  it  is  desirable  first  to  extract  all  the  fat  with  other,  and  the 
colouring  matter  with  methylated  spirit,  when  the  starch  granules  and  other  structures 
are  readily  perceptible* 

The  adulteration  of  coifee  with  mineral  substances  appears  now  to  be  oomj 
obsolete,  but  I  invariably  determine  the  ash  as  a  precaution. 

T]ie  cold  water  test  for  chicory  is  convenient  but  occasionally  nusleading,     as  a 
prcliminaiy  test  it  is  of  some  service.  ^ 

In  sorting  coffees  for  further  examination  I  now  make  the  following  tests  : —  H 

(a.)  Treatment  of  the  sample  with  hot  water,  and  determination  of  tlie  density  of 
the  10  per  cent,  infusion,  which  should  not  exceed  1009. 

(i,)  Search  for  starch  in  strained  infusion,  which  should  give  negative  result. 

(c)  Examination  of  the  insoluble  residue  under  the  microscope. 

((f.)  Determination  of  the  ash,  which  ought  not  to  exceed  5  per  cent. 

Dr.  Bartlett  had  had  considerable  quantitioH  of  chicory  sent  to  him,  and  Avith 
exception  of  four  or  five  they  had  aU  been  adulterated  with  some  otlier  matter.  He 
therefore  endeavoured  to  set  up  a  standard  for  liimsclf,  and  had  been  quite  puzzled, 
the  samples  had  varied  so  much  more  among  themselves  than  was  the  case  ^ith 
chicory  itself.  If  they  introduced  chariot  into  chicorj^  and  coffee  a  difficulty  was 
experienced.  Where  for  the  sake  of  cheapness  coffee  was  adulterated  with  chicory,  the 
chicoi-y  used  would  be  very  liltely  to  be  itself  adulterated  with  chariot,  h 

Mr.  Hehner  referred  to  the  practice  of  adulteratmg  coflbe  with  ground  date  stones^ 
and  said  the  microscopical  structure  of  ground  date  stones  was  not  so  very  different 
from  coffee,  and  that  a  mixture  of  coffee,  chicory  and  date  stones  might  give  the  samt 
density  as  genuine  coflee.     As  to  chariot  root  there  was  one  excellent  test,  and  that 
tlie  taste.     In  the  dried  fragments  it  could  be  detected  with  great  ease,  but  when  one* 
ground  up  it  could  not  be  detected  so  readily. 


THE  ANALYSIS  AND  CUMPOSITION  OF  ENGLISH  BEEfiS. 
By  T.  A.  PooLBY,  B.Sc,  F.C.8. 
The  complete  analysis  of  so  complex  a  fluid  as  beer  is  attended  with  considerabh 
diffictdty,  and  the  methods  at  our  disi^osal  are  by  no  means  so  perfect  as  we  might] 
desire  ;  it  is,  however,  a  subject  of  considerable  importance,  and  it  is  therefore  surprisingJ 
that  so  few  analyses  have  been  pubUshed.  Our  text-books  give  the  compositions  of' 
several  kinds  of  foreign  beer,  but  the  analyses  of  Enghsh  beers  have  been  few  and  far 
Ijetween,  and  relate  principally  to  the  determination  of  two  or  three  of  the  principal 
constituents,  such  as  tlie  alcohol,  extract,  and  ash.  Believing  that  a  comparative 
examination  of  various  beers  brewed  in  different  pai-ts  of  the  kingdom  under  various  ■ 
systems  and  with  a  variety  of  materials  would  be  interesting,  I  have  lately  occupied 
myself  in  performing  such  a  series  of  analyses,  and  in  this  and  some  succeeding 
papers,  Jt   is   purposed   to    lay   the    results    obtained   before   the   readers.      The 
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object  in  view  was  to  ascertain  the  exact  proportione  of  all  the  more  impoi-tant 
oonatituents  In  the  typical  descriptions  of  bcor  brewed  in  this  country,  in  order  that  a 
comparison  may  be  made  as  to  their  respective  values  as  foods  and  wholesome 
stimulants.  Adnltemnta  have  not  been  especially  sought  for,  as  they  are  rarely,  if  over, 
added  by  brewers,  but  the  results  may  be  of  some  value  to  brewers,  who  may,  by  com- 
paring  the  analyses  of  beers  taken  dii'ect  from  the  brewery  with  those  taken  from 
retailors,  bo  able  to  ascertain  whether  their  products  ai-e  ofifered  to  the  pubhc  in  the 
state  of  pm-ity  they  onglit  to  be.  These  investigations  have  been  undertaken  in  no 
prying  spmt,  but  simply  to  ascertain  the  exact  composition  of  many  varieties  of  beer  ; 
the  results  will  naturally  lead  to  certain  deductions  as  to  the  nature  of  the  materiola 
used  in  the  manufactui'e  of  each  kind  of  beer,  for  that  is  one  of  tlie  objects  of  tho 
investigation,  and  it  will  be  of  considerable  interest  to  trace  the  influence  of  the  mineral 
constituents  of  certain  brewing  waters  on  the  chemical  composition  of  the  resulting 
beers.  This  subject  was  taken  up  some  time  since  by  Mr.  C.  Estcourt,  of  Manchester, 
who  read  a  paper  upon  the  desirability  of  fixing  some  standards  of  value  for  beer» 
before  tho  Society  of  Public  Analysts  at  their  meeting  at  Dublin  last  year,*  but  I 
cannot  find  that  his  investigations  have  been  proceeded  with  ;  his  results  are,  however, 
interesting,  and  I  shall  have  occasion  to  refer  to  them  again.  Some  analysis  of  Burton 
Ales  and  Dublin  Poi-ter  were  also  mado  last  year  by  Messrs.  La^o-ence  and  ReiUy,  and 
their  results  were  communicated  to  the  Royal  L-ish  Academy.  In  the  analyses  which 
will  be  given  in  these  papers,  it  is  proposed  to  take  a  wider  field,  and  to  examine  the 
products  of  many  breweries  in  different  parts  of  the  country ;  for  Uiis  pui-pose  I  have 
already  either  been  supplied  with,  or  promised,  samples  by  many  brewers,  and  I  trust 
to  the  kindness  of  othera  in  assisting  me  in  the  same  way.  No  analysis  of  any  sample 
of  beer  obtained  from  a  brewery  will  be  pubhshed  witliout  the  consent  of  the  proprietor, 
and  the  analyses  of  samplet^  obtained  from  retail  establishments  will  be  described  in  the 
flame  way  as  they  were  bought. 

To  enter  into  a  detailed  and  elaborate  description  of  the  proceaseB  employed  in 
analyses  would  be  somewhat  out  of  place  in  these  pages.  No  claim  is  made  to  any 
originality  of  method,  for  as  a  imle,  the  best  methods  as  laid  down  by  well-known 
authorities  on  chemical  analysis,  have  been  closely  followed,  but  when  the  exigency  of  M 
the  occasion  require  it,  a  modification  has  been  introduced.  The  determinations  usually 
made  have  been  as  follows  : — Specific  gravity — Original  gravity — Carbonic  acid — 
Alcohol — Extract — Acetic  acid — Glucose — Dextrine — Lactic  acid — Ash,  including  silica, 
ime,  phosphoric  acid  and  chloride  of  sodium — Nitrogen,  and  the  corresponding 
cjuantity  of  albumenoid  bodies. 

The  methods  at  our  disposal  do  not  enable  us  to  determine  with  anything  like 
precision  the  quantities  of  hop  exti-act,  resin  and  oO,  or  such  substances  as  tannic  acid, 
glycerine,  and  fatty  bodies,  and,  therefore,  except  in  a  few  particular  instances  these 
determinations  have  not  been  attempted.  I  will  now  describe  in  as  short  a  manner  as 
possible  the  general  method  of  analysis  employed,  leaving  to  future  papers  some  special 
remarks  on  the  various  precautions  which  Inivo  to  be  taken  to  ensiu'c  correct  results. 

Sfjecijic  Gravity. — Tliis  has  alwa^'s  been  determined  by  the  specific  gravity  bottle^ 


the 

theV 
any  ^ 


I 


*  Tax  AvAJuxsTt  ^ol.  ii\.^  ^.  %%. 


I 


and  not  by  the  saccharometcr,  as  the  last-named  metrtiment  scarcely  gives  sufficiently 
accurate  results  when  great  precision  is  required,  on  account  of  the  impossibility  of 
preventing  the  bubbles  of  carbonic  acid  gas  from  adhering  to  the  bulb  and  stem  of  the 
instrument.  The  most  convenient  sized  bottle  is  one  holding  l^OOO  grains  of  pore 
distilled  water  at  60*  F,,  which  before  use  must  be  carefully  cleaned  and  (hied ;  although 
not  absolutely  necessary,  it  is  convenient  to  have  a  weight  which  is  the  exact  counteir- 
poiso  of  the  bottle  when  empty  ;  then  by  simply  filling  the  bottle  with  the  beer  to  be 
tested  and  weighing  it,  the  specific  gravity  is  ascertained.  The  bottle  should  be 
provided  with  a  small  stopper  having  a  capillary  tube  through  it ;  in  this  way  great 
exactness  of  quantity  can  be  ensured.  It  is  of  course  of  the  utmost  importance  to  take 
the  specific  gravities  of  different  samples  of  beer  at  precisely  the  same  temperature,  and 
for  tliis  purpose  GO^  F.  is  the  most  usual  standard,  and  the  one  I  have  always  adopted. 
The  specific  gravity  of  English  beers  varies  considerably  between  1,003  and  1,012,  but 
1,012  is  about  the  average. 

Orufi/tal  Gratdty, — ^This  is  the  term  employed  to  indicate  the  strength  of  tiie  wort 
from  which  the  beer  was  made,  and  is  determined  by  the  method  which  is  now  famihar 
to  most  brewers  ;  it  consists  in  distilling  a  known  volume  of  the  beer  until  at  least  one- 
half  has  distilled  over»  and  then  diluting  both  distillate  and  residue  with  di8tillod  water 
to  the  same  volume  as  that  of  the  beer  used ;  the  specific  gravity  of  each  is  then  taken, 
and  by  reference  to  tables  compiled  for  the  pmiiose,  the  percentage  of  alcohol  and 
extract  can  be  ascertained ;  we  are  acquainted  with  the  exact  amount  of  malt  extract 
necessaiy  to  produce  a  given  quantity  of  alcohol,  and  therefore  by  adding  this  to  the 
extract  left  after  distillation,  we  arrive  at  the  total  extract  originaDy  present  in  the  wort 
before  fermentation.  A  correction  has  to  be  made  for  any  acetic  acid  contained  in  the 
beer,  but  m  sound  samples  this  correction  is  very  insignificant.  Great  care  must  be 
taken  in  observing  temperatures,  as  the  specific  gravity  of  a  fluid  varies  considerably 
with  every  alteration  of  temperature  j  60®  F.  is  the  usual  standard ;  and  all  the 
determinations  of  specific  gravity  rcfon'ed  to  in  these  papers  have  been  made  at  tliis 
temperatm*e.  The  specific  gravities  have  been  taken  by  means  of  the  bottle  and  not 
by  the  Baccharometer»  and  the  weighings  have  been  made  on  a  balance  of  very  delicate 
construction.  An  error  in  taking  the  specific  gravity  of  beer  is  liable  to  arise  in  con- 
sequence of  the  presence  of  excess  of  carbonic  acid,  and  therefore  it  is  as  well  always  to 
make  the  determinations  in  the  beer  after  it  has  been  weU  shaken  to  remove  the  excess 
of  gas. 

Carbonic  Acid. — This  is  a  gaseous  constituent  which  ought  always  to  be  present  in 
beer,  as  the  pleasant  fresh  taste  of  this  beverage  is  due  to  this  gas*  The  quantity  varies 
very  considerably  ;  in  bottled  beer  it  is  usually  present  in  excess,  but  in  cask  beer  the 
quantity  is  much  smaller,  and  in  some  cases,  where  great  flatness  prevails,  almost 
absent.  The  determination  of  carbonic  acid  is  of  interest  imder  some  circumstanccB, 
but  as  the  proportion  alters  so  rapidly  when  beer  is  exposed  to  the  atmosphere,  tlie&e 
determinations  have  but  little  value  for  the  purpose  of  comparing  one  sample  with 
another.  In  making  an  analysis  of  beer,  it  is  well  to  previously  remove  any  excess  of 
carbonic  acid  gas  by  shaking  the  beer  in  a  stoppered  bottle  imtil  no  ftirtlier  j^ressure  is 
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brought  to  the  same  Btandaril  as  for  as  relates  to  their  gaseous  conteuis,  and  the  results      • 
then  obtained  have  some  value  for  comparison.  ■ 

In  the  analyses  that  will  he  given  in  future  papers,  all  beers  will  have  been  thus 
treated,  except  in  some  cases  of  wliich  special  mention  will  be  made.  In  case  the 
detcrminatiou  of  carbonic  acid  is  necessary,  tlie  following  method  may  be  employed. 
A  known  quantity  of  beer,  say  100  cubic  centimetres  is  placed  in  a  good  sized  glass 
flask  connected  by  means  of  a  cork  and  bent  tube  with  a  vessel  containing  a  quantity  of 
a  solution  of  hydi-ate  of  baryta.  This  vessel  must  be  carefully  protected  from  the 
atmosphere  in  order  that  no  carbonic  acid  is  absorbed  from  that  source.  Upon  heat 
being  applied  to  thu  flask,  the  gas  is  gradually  expelled,  and  having  to  bubble  through 
the  baryta  water  is  aU  absorbed,  with  the  formation  of  carbonate  of  baryta,  which, 
being  insoluble  in  water,  separates  in  the  form  of  a  white  powder.  After  ail  the  gas 
has  been  expelled,  this  )>rccipitate  is  filtered  off  and  washed  thoroughly,  and  is  weighed 
in  a  platinum  crucible  with  the  usual  precautions ;  197  parts  of  carbonate  of  baryta  are 
equal  to  44  parts  of  carbonic  acid  gas,  and  therefore  by  a  simple  calculation  it  is  easy 
to  aaeertain  the  quantity  of  gas  present  in  the  100  cubic  centimetres  of  beer  employed 
in  the  experiment.  Great  care  must  be  taken  that  the  gas  is  not  given  off  too  rapidly, 
otherwise  some  of  it  may  escape  absorption  iu  the  baryta  water,  and  in  filtering  off  the 
precipitate  rapidity  is  important,  otherwise  there  may  be  absorption  from  the  atmos- 
phere. As  it  is  impossible  on  the  present  occasion  to  find  space  for  the  remainder  of 
the  description  of  the  method  of  analysis  employed,  I  will  conclude  with  giving  the 
results  obtained  with  one  sample  of  beer. 

Analysis  of  sample  of  4d.  beer  obtained  from  a  publichouse  in  Messrs,  Truman » 

Hanbury  &  Co/s  trade  : — 

Specific  gravity  of  beer 1013-16 

dietiUatc 902-45 

„         residual  extract 1019*76 

Original  gravity  of  beer 1050-97  =  18*30  lbs.  per  barrel. 

Alcohol i-aOO  per  cent, 

Totalexiracf    -I'Slo 

Acetic  acid '034        „ 

Carbonic  acid 132        „ 

Water  by  diffeienoc , 90-824        „ 

100-000  per  cent. 
•Total  extract  contains  the  following  conatitaenta  : — 

Glucoee *  I'SQO  per  eent. 

Dextrine 2060        „ 

Lactic  acid '068        n 

f  PhoBphorio  acid -046^ 

Ash  containing  \  Lime * '60B  I     *476 

IChloride  of  Bodium  *115 ) 

Kitrogon 029 

equal  to  albuminoua  Bubfltances '204        ., 

Extractiye  matters   of  the  hop,    fatty   bodies,    glycerine,    <l:c.,    bj 
difference)    <. ....'623        „ 

4'810  per  cent. 

In  the  next   paper  tbe  description  of  the  method  of  analysis  employed  will  bo 

concluded,   and   further   exampies   of   tbe   reaulta  obtained   will   be   given. — Brewers 

Guardian. 
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I  NEW  METHOD  OP  DETERMINING    IODINE  IN  THE  PRESENCE   OF 


CHLORINE  OR  BROMINE. 

E.     DONATH. 

(ZeiUchr.  /.  AnaL  Chem.  XIX.,  p,  19). 

A  solution  of  pure  chromic  acid  added  to  a  solution  of  an  iodide  liberates  the  who! 
of  the  iodine,  whilst  it  is  without  action  upon  chlorides  or  bromides.  On  distilling  ih 
liquid  containing  the  precipitated  iodine  the  whole  of  the  latter  readily  passes  into  th 
distillate,  wherein  it  can  be  determined  by  titration  with  standard  hyposulphite. 

26  c.c.  of  a  solution  of  KI,  which  furnished  0-6210  and  0-6220  of  Ag.  I,  and  then 
fore  contained  on  the  average  0*8858  of  iodine,  was  distilled  with  60  o.o.  of  a  ohromi 
acid  solution  of  2^ — 8  per  cent,  strength,  until  no  more  violet  vapours  could  be  observed 
The  distillate  required  26*2  c.c.  of  deci-hyposulphite,  corresponding  to  0*8827  grams  c 
iodine.    In  two  other  experiments,  0.8852  and  0.8827  were  obtained. 

1  gram,  of  K.  Br.  distilled  for  a  few  minutes  with  50  c.c.  of  the  same  ohromi 
acid  solution  furnished  a  distillate  which  consumed  but  0*2  c.c.  of  deoi-hyposulphii 
solution.  On  continuing  the  distillation  until  about  one  half  of  the  total  Hquid  Ym 
gone  over,  appreciable  quantities  of  bromine  were  present  in  the  distillate ;  hence,  thi 
operations  must  be  conducted  with  dilute  liquids  if  bromine  be  present. 

Neither  K  CI  nor  Na  CI  yielded  the  slightest  quantity  of  chlorine. 

Hence  the  method  is  weU  adapted  for  the  separation  of  I.  from  CI.,  and  in  a  lea 
degree  from  Br. 

It  is  similar  in  principle  with  that  described  by  Dujios  (Apothekerbuch),  and  i 
which  ferric  salt  is  employed  to  Hberate  the  iodine. 

0,H. 


REVIEWS. 
How  to  Use  a  GaTtanic  Battery, 
By  Dr.  Tibbitts.  London  :  Churchill. 
Tms  small  volume  is  more  strictly  medical  than  chemical,  but  the  author  ha 
treated  his  subject  in  such  a  bold  and  masterly  way,  that  it  really  takes  it  out  of  ih 
domain  of  an  exclusively  medical  work.  Starting  with  the  idea — in  which  we  fnU; 
agree — that  a  medical  man  is  perfectly  qualified  for  his  work  without  being  an  electrioian 
the  author  follows  out  his  aim  of  giving  a  manual  for  those  practitioners  who  desire  t 
use  electricity,  which  shall  give  general  guidance  for  its  judicious  apphoation  to  corativ 
purposes.  He  lays  special  stress  on  the  uselessucss,  and  in  some  cases  the  injury  whid 
is  effected  by  the  reckless  appHcation  of  currents  of  unknown  strength  to  delicate  organ 
which  have  already  been  rendered  over- sensitive  by  disease.  It  is  true  that  th 
directions  which  Dr.  Tibbitts  gives  are  not  nearly  so  complete  as  could  be  wished 
but  he  has  certainly  succeeded  in  warning  others  against  trying  electrical  experiment 
in  reference  to  which  they  have  but  a  small  proportion  of  the  information  that  he  ha 
evidently  acquired ;  and  he  has  the  courage  of  his  opinions  in  advising  medical  men 
who  know  but  little  of  the  subject,  to  send  their  patients  to  professed  electridans  for  tb 
epeoiai  tareatmeni. 
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A  Treatise  on  Watentorks  for  the  Supply  of  Cities  and  Tcnnw. 
By  S.  HoGHEs,  C.E,    London :   Lookwood  &  Co. 
Tms  is  a  reprint  of  an  old  book  with  additions.      We  might,  perhaps,  find  fault 
with  the  title,  as  it  ie  scarcdy  complete  enough.     An  ordinary  reader  would  hardly  search 
for  information  as  to  geological  strata,  and  for  tabulated  statements  as  to   a  large 
number  of  the  most  important  deep  wells  which  have  recently  been  sunk,  in  a  book 
bearing  tliis  title,  and  yet  the  information  compressed  under  these  heads  is  of  the 
most  valuable  character  for  reference,  imd  is  i>ut  together  in  such  a  form  as  to  be  easily 
available.     The   Bections  ou  pumping  machinery',  gaugmg  rivers  and   streams,  and 
filtration  on  a  large  ficale  do  certainly  belong  specially  to  waterworks,  and  they  are  as     ■ 
complete  and  satisfactory  in  their  way  as  the  others  to  which  we  have  alluded.      The 
book  is  a  very  useful  one  and  well  worthy  to  hold  a  place  in  Wealc's  well-known  seriea. 


Lectures  on  Infectious  Dueaaes^  Air^  Seivatje^  d^c. 
By  De.  J.  KussELL  and  Db,  W.  Wallace.  Glasgow  i  Maclehose,  St.  Vincent  Street. 
It  is  ver}'  seldom  that  a  Town  Council  orders  the  printing  of  any  lectures  or  other 
book  which  contain  really  valuable  scientific  infoi-mation,  but  in  this  case  we  have 
a  marked  deviation  from  the  ordinary  rule.  The  Yolnmo  under  notice  consists  of 
lectures  which  were  delivered  by  l)r.  Kussell  and  Dr.  Wallace,  at  Glasgow »  in  the  latter 
port  of  1878,  and  which  have  now  been  published  for  more  general  cii'culation.  The 
part  with  wliich  we  have  to  do  relates  more  especially  to  the  fom*  lectures  by  Dr. 
Wallace  on  Air,  Water,  Sewage,  and  Food.  He  has  treated  ius  subjects  in  a  thoroughly 
Cftrefnl  way,  and,  as  far  as  the  limits  of  space  would  allow,  in  an  exhaustive  maimer. 
There  are  many  points  in  connection  witli  the  Food  lecture  which  are  weU  worth  careful 
reading,  and  show  that  the  lectures  have  not  been  imblished  simply  as  ordinary  matter 
intended  to  instruct  the  masses,  but  as  chemical  studies,  including  a  considerable 
amount  of  genuine  work.  The  lecture  on  Sewage  necessarily  contains  less  original 
matter,  because  the  subject  has  been  so  thoroughly  tlireshed  out  dui'ing  the  last  ten 
years,  that  there  really  is  nothing  to  be  said  until  some  one  invents  a  new  process* 
Dr,  Russell's  lectures  ai-e  illustrated  with  a  few  enlarged  micro- photographs,  such  as 
human  blood  in  various  stages  of  disease,  which  are  well  wortli  attention. 


REMARKABLE   EXPLOSIONS. 

ExrtOBioH  or  a  Diamond. — At  a  recent  meeting  of  the  Academy  of  Katural  Sciencfch  of  Pliiladelphia, 
Profeasor  Lcidy  exhibited  a  bUck  agate  sleeve  button,  which  had  Bt^t  in  it  central  1;>\  raleed  in  n  gv>ld 
setting,  n  rose  diamond,  about  7mm.  broad.  It  had  been  submitted  to  him  by  Mr.  Krutzroar,  a  jeweller, 
who  informed  him  that  the  person  who  wore  it  waa  rec<intly  leaning  with  his  head  upon  bis  band  on  a 
window  ledge  in  the  sun,  when  the  diamond  exploded  andihly  tind  witb  sudicient  force  to  drive  a 
fragment  into  hia  hand  and  another  into  hia  forehead*  On  examining  the  diamond  the  fractured 
aurfacii,  following  a  clearuge  {Anue,  exhibited  apparentlj  the  remains  of  a  thin  cavity  Buch  ub  is  Horae- 
timea  to  be  Heen  in  quartz  ctystolti.  The  fracture  alao  expo«ed  a  oonHpicuous  particle  of  coal.  Professor 
Leidj  thought  tliat  the  explosion  had  been  due  to  tlie  sndden  expansion  of  some  volatile  ht^uid  ooutaiued 
in  the  ca^itj,  as  frequetitly  occurs  in  cavities  in  many  mineraU.  Mr.  Goldsmith  thought  it  posaible 
that  the  liquid  was  carbonic  acid,  as  he  was  impressed  with  the  idea  that  diamonds  originated  from  this 
materifld  in  the  liquid  condition. 

Explosion  ut  Cahbomc  Acm. — Attention  waa  recently  directed  in  the  French  Academy  to  a  case  ol 
GXplofiion  of  caibonic  aoid  whioh  oocurrud  in  July  last  in  one  of  the  coal  pits  of  BochebeU.^  <<;>vt^.   *Tttf:> 
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coal  strata  there  are  much  dislocaiedt  and  the  eafhonie  ooid,  generated  plentifully  in  the  ndghl 
and  finiliun  its  way  throuph  natural  passagis,  i^oemg  to  have  acdumalftted  in  certain  parts  with  saffictaol 
tension  to  explode  with  two  loud  detonations,  driving  a  large  quantity  of  fine  coal  into  the  galleriei. 
Three  men  were  oaphyiiated,  and  tvvo  others  wore  only  able  to  throw  themselves  in  a  swooning  state 
into  the  cage  and  be  hauled  up.  That  no  flame  was  present  {&»  in  explosions  of  fire  damp)  is  proved 
by  the  absence  of  burna  on  the  bodies  of  the  victims,  the  fact  that  blasting  cartridges  did  not  go  off,  <to. 
Thii  gftH  is  thought  to  have  arisen  from  Bulphuriu  acid  (produced  tlirough  oxidation  of  a  stratlfic^d 
of  pjritefi)  disttoMng  in  subterranean  wuteiii,  and  finding  its  way  down  to  triaswc  limestone. 

In  tlie  works  of  M.  EulilLuann  lately  an  alembic  of  platinum,  about  90  ceniim6trcg  diameter,  used 
producing  daily  some  6,000  to  7,000  kili»g.  of  concentrated  sulphuric  acid,  was  exploded,  the  compo; 
pieces  being  shattered  and  thrown  nut.  with  bricks  of  the  fireplace,  20  to  30  m^trcH  in  different  directio: 
Fortunately  a  slight  hissing  was  obBtrved  a  few  soconds  previously,  so  that  the  workmen  had  time 
escape  a  terrible  fate.  The  iiatnre  of  the  explosion  M.  Kuhlmann  supposes  to  be  as  follows 
platinum  apparatus  was  l»eiug  cleaned ;  some  30  to  40  kilogrammes  of  concentrated  sulphuric  acid 
been  left  in  it ;  on  this  some  water  had  been  admitted  through  the  siphon,  and  the  whole  hod 
gently  heated  three  or  four  houre.  It  is  known  that  mixing  sulphuric  acid  with  water  produoeit  a 
deal  of  heat ;  in  the  present  instance^  combination  is  thought  to  have  taken  place  instautaneoualy,  At  a 
pretty  high  temperature,  generating  a  large  amount  of  vapour.  From  data  furnished  by  Fabre 
Sill>ermftnn,  it  appears  that  40  kilogrammes  of  acid  at  18  d^.,  with  water,  is  capable  of  prodool 
instantiine4:>nsly  18  to  20  cubic  metres  of  vapour,  and  this  is  sufficient  to  explode  a  platinum  vesaal 
abotiit  300  litres  capacity  and  only  2  to  3mm.  thicltneBs.  As  the  combination  oecuxred  at  about  100 
the  force  would  be  greater.  M.  Kuhlmann  hais  repeated  the  explosion  several  times  in  laboial 
experimeJits,  and  he  finds  that  it  always  occurs  with  great  violence  whero  the  quantity  of  water  is 
least  ten  equivalents  for  one  of  acid.  In  prescuoe  of  the  diihculty  of  mixing  these  two  substances,  wlucfa 
have  a  very  great  affinity,  but  the  density  of  which  in  so  different  that  they  may  remain  several  hours 
one  on  the  other  vsithout  mixture  imd  consequent  combination,  the  neied  of  uautious  management  it 


obvious. 


LAW    REPORTS. 


COUET     OF     APPEAL, 

La6«I  a*io  mixture  of  Chicory  an-f  Cofte  no  protection  to  vendor  if  Pure  Ooffef  asked  and  paiAj 
Conviction  by  Magintrate*  affirmed  on  appeal : — 
LLnuLinn  v.  Bckce, — In  this  case  heard  in  the  Queen's  Bench,  on  29th  Nov,  last,  before  Mr.  Joitii 
Lush  and  Manisty,  a  question  of  some  general  interest,  having  reference  to  the  mixing  of  chicory  a 
coffee  was  raised.     The  case  was  that  a  grocer  had  sold  half  a  pound  of  an  article  of  food  called  coffee 
to  the  prejudice  of  the  purohaeer,  **  the  same  not  being  of  the  ruiture,  substance,  and  quality  of  the 
article  demanded  by  the  purchaser,"  contrary  to  the  terms  of  the  Act  3d  and  39  Vic,  cap.  G3.     The  eiue 
was  stated  thus  by  the  magistrates  : — **  Upon  the  hearing  of  the  aforeaiid  information  it  was  proved  oi 
the  part  of  the  resptmdent  and  found  fis  a  fact  that  on  the  23rd  of  May,  1879,  one  Stephen  Shepherd 
a  police-constable  of  the  Bei-ks  Constiibulnry,  stationed  at  lieading,  went  to  the  appellant's  grocer's  ih< 
in  Faringdon,  in  plain  clothes,  and  asked  one  of  ap]>ellant'a  assistants  to  supply  him  w^itli  half  a  pot 
of  coffee.     The  assistant  took  ft  quantity  of  what  appeared  to  be  coffee  from  the  bulk  contained  in 
canister  and  weighed  it,  after  which  it  was  wrapped  up  in  paper  and  delivered  across  the  counter  to 
purchaser,  who  paid  9d.  for  the  half  pound,  this  being  the  full  prioe  for  pure  coffee.     The  purchae 
then  asked  the  assistant  to  call  his  master,  the  appellant,  which  he  did.  and  the  appellant  came  to  the' 
purclnuter,  who  then  informed  him  that  he  had  purchased  the  article  foi'  the  purpose  of  having  it 
analysed.    The  appellant  thereupon,  while  the  packet  was  still  on  the  counter,  called  the  purchaaer's. 
attention  to  a  label  affixed  to  the  outside  of  the  paper  in  which  the  article  was  wrapped,  on  which  thf 
purchaser  noticed  (or  the  first  time  the  following  printed  words, — *  Thia  is  sold  as  a  mixture  of  chlcoi 
and  coffoe.*    (A  /ac-timite   of  the  paper  and  label  was  annexed).    The  words  were  printed  in  dii 
and  legible  characters,  and  the  label  was  aMxed  tn  a  conspicuooB  podtioin  on  the  outrjide  of  the  package. 
The  purchaser  then  said  he  had  asked  for  '  coffee '  and  not  coffee  and  ohiooiy.     He  then,  in  pnjsuance 
of  the  provisions  of  the  I4th  section  of  the  aaiil  Act  of  the  38  and  39  Vic,  cap.  G3,   informed  the 
appellaut  of  his  intention  to  have  the  article  an^sed  by  the  Pabiiu   County  Analyst,  and  offered  to 
divide  the  same  into  three  parts,  and  deUver  one  of  such  parts  to  the  appellant ;  but  this  the  appellant 
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did  not  require  him  to  do.  The  purohosor  had  no  ^iispicioti  tliat  he  had  received  aaything  hui  pare 
coffee  until  hiH  attention  waa  drawn  to  the  label  by  tlie  AppctlaiU.  The  nrtiole  waa  fliterwards,  on  the 
24th  of  May,  1879,  submitted  for  analysis  to  Mr.  W.  F.  Donkin,  of  the  Umversity  Mu«eiim,  Oxfoni,  the 
Pablio  Analyst  for  tbn  county  of  B<>rks,  who  by  >ii«  c.ertiiic?ite,  ilated  the  27th  of  -July,  1870,  which  vfm 
given  in  evidence  by  the  reapoadent,  declared  the  result  of  his  analysis  in  the  followinf?  terms,—'  I  am 
*^  opinion  that  the  said  samplfi  is  a  mixture  of  ab*>ut  60  parts  coffee  with  about  40  parti  chicory.'  Tli« 
uppelJant  waa  repieeeuted  by  a  aoUoitor,  who  submittetl  tliat  the  appeUant  was  protected  by  the  8th 
section  of  the  Act,  wttli  the  terms  of  which  he  had  fully  complied  by  having  at  the  time  of  delivering 
the  article  supplied  to  the  pnrcha&er  a  notice  by  aUljel,  distiutitly  and  leRibly  printed,  that  the  Biime  was 
mixed,  and  the  appellant^B  Bolicitor  cited  and  rcdied  on  the  case  of  '  Sandys,  appellant,  v.  Small, 
re«pondaiit/  decided  iu  the  Queeu'a  Bench  Divi.^ion  on  the  2(}th  of  June,  1878  (3  "L.  E,/*  Q.  B..  ilO,) 
in  aupport  of  his  contention,  and  ur^od  that  on  the  authority  of  thi«(  caso  it  was  uunece»8ary  to  coll  the 
jtHeation  of  the  purehaaer  to  the  label.  The  8th  aectiou  of  the  Act  provides  that  'no  person  shall  be 
"gnilty  of  any  such  offence  ea  aforcHtiid  In  respect  of  the  sale  of  an  article  of  food  or  a  drug  mixed  with 
any  matter  or  ingredient  not  injurious  ti>  health,  and  not  intended  fraudulently  to  increase  its  bulk, 
weight,  or  meaaure,  or  conceal  Hb  inferior  quality,  if  at  the  time  of  delivering  such  article  or  dru;;  he 
ahAll  supply  the  person  receiving  the  Rame  notice  by  u  label  distinctly  and  legibly  written  or  printed  on 
or  with  the  article  or  drug  to  the  effect  that  the  name  i«  mixed.'  We,  however,  having  regard  to  the 
fact  that  the  purchaaer  aaked  for  cofifec,  and  waa  supplied  with  an  article  consisting  of  only  60  jrer  cent, 
oofitee  and  -10  per  cent,  chicory,  without  having  hiB  attention  called  to  the  labd,  and  without,  in  fact, 
seeing  it  until  the  piu-chaae  wfis  completed,  aud  also  to  the  fact  that  the  price  he  paid  for  the  said  article 
was  a  usual  aud  fair  price  for  pure  collee.  and  much  more  than  would  h'lve  been  kIvgq  for  coffee  mixed 
with  chicory  tu  the  iibove  extent,  and  also  conceiving  that  the  case  nited  by  the  appellant's  solicitor* 
which  referred  to  a  mixture  of  water  with  whinky,  was  not  applicable  to  the  caise  before  Ui5.  were  of 
opinion  that  the  article  sold  waa  ao  mixed  with  intent  fraudulently  to  inciv3ase  its  bulk,  weight,  imd 
mt^asore,  and  considered  that,  therefore,  the  apix-'llant  was  not  protected  by  the  said  8th  section  of  the 
Aet,  and  we  convicted  liiiu  iu  the  mitigated  penalty  of  £5  and  costs  a8  before  mentioned.  The  tiuestion« 
of  law  ariwing  on  the  above  statement  for  the  opinion  of  this  Court  are  ;— WTiether  the  admixture  of 
ohioory  with  coffee  to  the  extent  of  40  per  cent.,  the  same  being  sold  at  the  usual  price  of  pure  coffee,  is 
to  be  considered  a  mixture  of  an  ingredient  or  matter  intended  fraudulently  to  increase  its  bulk,  weight, 
or  measure  within  the  meaning  of  the  8th  section  of  3d  and  39  Vie.,  cap.  63,  so  as  to  deprive  the 
appeUant  of  the  protection  tlmt  would  otherwine  be  fifforded  him  by  the  said  section.  And  whether, 
atifiuming  this  i[ue8tiou  to  be  answered  in  the  negative,  after  the  completion  of  the  sale  and  delivery  ot 
any  mixed  article  Hold  as  pure,  but  before  its  removal  from  the  counter,  the  seller  can  avail  hiiuaelf  of 
the  protection  afforded  by  the  latter  part  of  the  section  by  calling  the  purchaser's  attention  to  the  notice 
of  mixture  printed  on  the  label.  If  the  Court  shoiUd  be  of  opinioii  that  such  conviction  waa  legally  and 
properly  made,  thou  the  said  conviction  is  to  stand  ;  but  if  the  Court  should  be  of  opinion  otherwise, 
then  the  said  information  is  to  be  dismissed."  Mr.  Mellor,  Q.C.,  aud  Mr»  Latham  were  for  the  appellant, 
the  gr*.Kjer  who  Wiw  convicted;  Mr.  I^iawrence  and  Mr.  H.  D.  Green  were  for  the  comjilaiuant,  in  support 
of  the  conviction.  The  Court  after  hearing  the  counsel  for  the  appellant,  without  calling  on  the  other 
side,  atllrmed  the  conviction.  Mr.  Justice  Lush  said  that  they  quite  agreed  with  the  magistrate's  in  their 
finding.  No  one  could  tell  the  proportion  of  chicory.  Mr.  Justice  Manisty  said  that  the  mixture  was 
Bold  for  the  full  price  of  coffee  and  suppose  the  purchaser  could  not  read  ?    Conviction  alhrmed. 


Milkmen  selling    Milk  in  the   Street,  bound  to  m'n'e  Impectuvfi  whim   rfiiuired.     Convictions   fnr 
re/miiig : — 

Mr.  Marsden.  the  Vestry  Clerk  of  C&mberwcil»  attend,  d  ul  the  Lambeth  Police  Court  in  support  of 
summonses  taken  out  against  tradesmen  for  ref using  b-  hi  t vt  the  inpipectors  appointed  by  the  Vwatry. 
The  matter  was  first  before  the  Court  a  fortnight  back,  when,  after  hearing  Home  evidence,  ^Lr.  Chaoco 
couBidered  there  was  some  doubt  on  a  point  of  law,  aud  diiected  a  remand.  The  first  case  called  on 
was  that  of  John  Parker,  dairyman,  of  Hanovc-r  Street,  Petikham.  Evidence  was  given  showing  that 
Inspector  Fisher  had  asked  a  servant  of  defendant,  who  was  selling  milk  in  the  street,  to  serve  him  with 
a  pint  of  milk.  The  defendant's  servant  dechned  to  serve  the  inspector,  stating  that  all  he  had  was 
ordered  for  regular  customers.  Mr,  Chance,  after  hearing  arguments  put  forward  by  a  gcntleiuan  from 
the  othcse  of  Hi.  Kicketts  for  the  defendant,  said  he  had  fully  made  up  his  mind  that  the  inspectors  were, 
under  the  Act,  bound  to  be  served  iu  the  street,  but  he  would  adjourn  this  case  in  order  to  have  the  mati 
in  defendant's  employment  siuumoned,  so  thai  both  matters  might  be  dealt  with.    Mx.  CVv^a^sjc^ -wa.^ 
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there  were  other  cases  before  him  that  day,  and  he  wished  to  say  that  he  had  well  ooniidered  Urn 
sections  of  the  amended  Act.    It  would  no  donbt  be  a  great  difficulty  to  ascertain  if  miTIr  was  adnltflEiM, 
if  a  man  carrying  it  through  the  streets  to  serve  regular  customers,  refased  to  ser^e  an  inspector.  B 
appeared  to  him  tliat  the  amended  Act  was  intended  to  meet  a  difficulty  which  prerioiudy  existed.    Ibi 
Act  alHo  was  a  protection  to  the  customer  who  might  have  ordered  milk,  and  who  otherwise  would  be  ri 
the  mercy  of  the  parties  who  served  him.    If  such  a  law  was  not  carried  out,  large  qnantitieB  mi^kl 
sold  i^ithout  the  iunpectors  being  able  to  ascertain  if  it  was  pure  or  not.    If  he  gave  fdroe  to  Ai 
argument  used  by  the  gentleman  who  appeared  for  the  defendant,  the  Act  might  become  nngatoiy. 
certainly  should  convict  in  such  a  complaint,  but  would  grant  a  case  for  the  opinion  of  a 
Court  if  asked  for.    He  intended  to  hold  that  an  inspector  had  a  right  to  ask  and  be  senred  with 
in  the  street.    William  Jenkins,  cowkeoper,  of  Cornwall  Rood,  Peckham,  was  summoned  for  zefoifaigll 
serve  Inspector  Fisher.    On  the  18th  ult.  the  inspector  met  the  defendant,  with  some  milk,  and  aM 
him  to  serve  him  with  a  pint,  and  told  him  he  wanted  it  for  analysis.    The  defendant  was  drins|a 
horse  and  cart,  and  drove  on.    He  followed  and  again  asked  to  bo  served.    The  defendant  wanlBili 
8er\'e  him  out  of  a  particular  can,  but  the  inspector  wanted  it  out  of  anothor.    The  defendant  tlMB  mH 
first  that  it  was  **  All  ordered,'*  and  afterwards,  when  he  found  the  inspector  was  putting  down  hiiaiM 
and  address,  said,  "  Well,  the  otlier  can  contains  milk  and  water."    Mr.  Chance,  after  hearing  eonok^ 
rative  evidence,  said  it  was  a  bad  case,  for  the  defendant  knew  well  he  was  carrying  for  sale  sonrf 
milk  and  water.    He  ordered  him  to  pay  a  fine  of  £5  and  costs.    G^rge  Barnes.  Loder  Street, 
milkseller,  was  also  summoned  for  a  similar  offence.    When  asked  by  Inspector  Fisher  for  a 
milk,  he  made  the  usual  excuse  that  all  he  had  was  ordered.     Mr.  Chance  said  such  an  excnieindl 
not  avail,  as  he  had  before  remarked,  and  the  Act  would  be  carried  out.    He  ordered  the  defendntil 
pay  a  penalty  of  40s.  and  costs. 
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On  November  28th,  in  the  Court  of  the  Queen's  Bench,  before  Justices  Liuh  ini 
Manisty,  as  shortly  mentioned  in  oui*  last  number,  a  case  was  decided  which,  acocidini 
to  a  tmde  contemporary,  ''distinctly  marks  anew  departure'*  in  the  law  of  adulteratiab 
The  facts  of  the  case,  as  stated  by  the  respondent  magistrates  whose  decision 
appealed  agauist,  were  as  follows : — A  poHce-constable  went  into  a  grocer's  shop 
asked  for  "  half-a-pound  of  coflfee,"  which  was  duly  taken  from  a  canister,  W( 
wrapped  up,  and  dcUvcrcd  across  the  counter,  while  the  sum  of  9d.  was  charged 
paid,  such  being  the  price  of  good  coiBfee  at  Is.  6d.  per  lb.     On  the  constable 
that  the  article  was  for  analysis,  the  propiictor  came  forward,  and  while  the  packet 
still  on  the  counter  the  latter  called  the  constable's  attention  to  the  fact  that  it  wi 
mixture  as  indicated  by  the  words  printed  on  the  paper,  **  This  is  sold  as  a 
of  chicory  and  coflfee."     On  analysis  the  article  was  found  to  contain,  coffee,  60 
and  chicory,  10  parts,  and  the  correctness  of  this  result  was  not  disputed  by 
defendant ;  but  he  relied  on  the  8tli  section  of  the  Act,  providing  that  a  person 
a  mixture  may  label  the  same  and  so  be  exempt  from  punishment.     The 
however,  held  that  in   the   present  case    tlie   purchaser's  attention  had  not 
called  to  the  label  in  reasonable  time,  and  moreover  they  considered  that,  seeing 
purchaser  asked  for  coffee  and  paid  the  price  of  coffee,  he  should  be  protected 
being  served  with  a  mixture  which  he  did  not  desire,  and  they  therefore  convict 
the  defendant,  who  now  appealed.     The  Coui*t,  after  hearing  the  appealing 
and  without  requiring  any  reply,  unanimously  upheld  the  conviction,  and  in  doing 
Mr.  Justice  Mauisty  pai*ticularly   commented  on  the  fact  that  coffee  was  asked 
and  that  the  full  price  of  pure  coffee  was  paid  for  the  artide. 


The  deciBioD,  based  ae  it  1h  on  prinoiples  of  faimesB  and  justice,  of  course  gives 
umbrage  to  the  th^c^r^  who  fights  hard  for  the  right  of  a  man  to  Bell  an  inferior  article  ■ 
at  the  price  of  the  best  whenever  he  can  get  a  chance  by  Btieking  on  a  Ittbol,  which,  in 
99  cases  out  of  IDO,  would  never  be  noticed  by  the  purchaser.  How  often  tliere  must 
have  been  a  chuckle  of  quiet  dehght  when  ihiB  was  done  (as  indeed  it  is  daily),  but  ■ 
now  the  chuckle  is  changed  into  a  groan  of  dismay,  and  the  periodical  in  question 
waxes  wroth,  and  has  a  httle  fjuiet  dig  at  the  analyst  w^hose  deciaion  was  jwt  disputed 
and  who  had  done  notliing  but  his  simple  duty,  A  long  article  is  devoted  to  showing 
how  the  imfortunate  tradesman's  defence  is  cut  from  under  him,  and  tlmt  the  Act  wae 
meant  to  protect  him  in  this  stylo  of  dealing.  How  much  better  would  it  be  if  the 
Grocer  encouraged  its  constituents  in  business  habits,  and  told  them  what  the  law 
demands,  namely,  tliat  when  a  grocer  is  asked  for  •*  half-a-pound  of  coffee  "  he  should 
honestly  sell  "  half-a-pound  of  coffee/*  and  neither  dodge  his  customer  by  giving  short 
weight  or  adding  chicory. 

Both  in  the  article  and  in  the  letters  on  the  subject  published  in  the  Grocery  the 
real  gist  of  the  case  is  entirely  omitted,  namely,  that  copg  teas  axked  for  and  the  full 
price  uf  pure  coffee  paid,  and  yet  a  mixtmre  was  sold.  AVliat  the  Court  has  niled  has  no 
reference  whatever  to  a  man  who  openly  sells  a  mixture  as  Buch,  but  it  is  tliat  the 
8tli  section  of  the  Sale  of  Food  and  Drugs  Act  should  bo  no  protection  to  dehberate 
attempts  at  fraudulently  supplying  a  mixture  when  a  pure  article  is  asked  and  paid  for. 


The  great  difficulty  as  to  morality  is  that  no  one  hkea  to  begin  to  practise  it,  lest 
his  neighbour  over  the  way  should  get  nu  advantage.  K,  however,  trades  organs 
would  only  encom*age  it  a  Httle  more,  perhaps  we  may  come  to  the  happy  day,  when^ 
in  reply  to  a  demand  for  Is.  coffee,  the  salesman  will  say,  "  Real  coffee  cannot  be  sold 
at  leas  than  Is.  Cd.,  but  you  will  find  this  Is.  mixture  very  good,"  A  httle  of  this 
straightforward  dealing  and  the  pubHc  would  soon  learn  the  fact,  and  ask  for  "  coffee  "  or 
"  mixed  coffee "'  according  to  their  means  or  then-  taste,  Sm-ely  it  is  bettor  to  agree  to 
auch  a  course  than  to  spend  money  on  attompta  to  legally  bolster  up  the  right  of 
practising  tacit  deceit,  and  it  would  save  the  necessity  of  reading  diaUibes  on  analysts 
and  other  such  pabulum  calculated  to  ouconrage  what  is  now  legally  condemned. 

The  great  case  of  the  Norwich  Baking  Powder — which  it  eeems  is  a  mixture  of  ahun 
and  bi-carbunato  of  soda,  has  been  decided  against  the  manufacturers,  and  appealed. 
Our  readers  who  perused  the  report  in  our  last  number  will  doubtless  watch  with 
interest  the  evidence  to  be  given  on  appeal,  Mr,  Sutton  was  actually,  and  Dr, 
Tidy  is,  it  seems,  expected  to  be,  called  for  the  defence,  both  havmg  given  certificates 
tliat  it  was  quite  uninjurioua.  Supposing  an  inspector  in  either  of  their  districts 
bought  some  bread,  and  they,  not  knoT^ing  that  this  powder  had  been  used  in  making 
it,  oertitiod  to  the  article  containing  118  grains  of  alum  per  4-lb.  loaf  (which  it  was 
stated  in  court  that  a  loaf  made  with  the  article  would  contain),  what  an  amusing 
scene  might  be  made  in  the  A^itness^box  when  it  waa  proved  that  the  alumina  got  in 
through  the  employment  of  the  very  compound  they  had  previously  declared  perfectly 
allowable.  It  is  evident  that  if  thiB  appeal  succeeds,  there  is  an  end  to  any  proaecution 
for  adding  alum  to  bread,  as  the  baker  would  only  need  to  say  he  did  not  um  ttl'ossv^Vs^ 
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Norwich  Baking  Powder.  We  think  that  Public  Analysts  wonld  be  wiser  (oTen  at  tt 
cost  of  sometimes  losing  good  fees)  to  decline  giving  evidence  in  any  disputed  case 
There  are  plenty  of  men — ^not  Public  Analysts — who  would  only  be  too  thankful  to  g« 
employed  in  such  affairs,  and  the  individual  action  of  any  public  man  would  not  be  thi 
cramped.  If  really  consistent  in  their  views,  then  the  public  in  certain  districts  mni 
be  content  to  eat  what  is  elsewhere  deemed. undesirable,  merely  because  the  analyst  hi 
pubhcly  bound  himself  to  an  opinion  on  the  subject  which  might  be  afterwards  used  1 
impair  the  efficiency  of  his  evidence  in  official  prosecutions. 

Our  readers  will  note  with  interest  the  final  decision  of  Mr.  Chance,  tfa 
magistrate  for  Lambeth,  as  to  the  right  of  inspectors  to  demand  samples  in  the  streei 
and  we  are  glad  to  find  he  has  not  adhered  to  the  opinion  which  we  commented  apo 
last  mouth.  To  look  after  the  milk  thus  sent  out  to  customers,  as  well  as  that  sol 
over  the  counter,  is  the  only  true  way  of  ensuring  that  the  pubHo  get  what  they  pay  few 

Notices  to  Cobbbspomdsmtb. — ^X.  Y.  Z.— We  agree  with  your  remarks  as  to  the  imperfeetion  of  tl 
publication  in  question,  and  have  ahready  pointed  them  out,  and  we  kn«w  that  an  effort  has  in  oons 
qucnoe  been  made  to  improve  it.  We  have  not  space  this  month  for  your  letter.  Dr.  Swetb. — Oi 
matter  was  all  in  type  before  your  letter  arrived. 

RECENT  CHEMICAL  PATENTS. 

The  following  specifications  have  been  pubHshed  during  the  past  month,  and  can  b 

obtained  from  the  Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

1879.                 Name  of  Patentee.  TiUe  of  Patent.  Fki 
No. 

1592  W.  Miiller Manufacture  of  Ammofiia  from  Nitrogen  of  Atmospherio 

Air  and  Hydrogen           6< 

1622  R.  C.  Thompson Producing  Electric  Light 2i 

1635  J,  MocEenzie        Electric  Light  Apparatus 6< 

1661  J.  G.  Mewbum Preparation  of  Starch  and  Dextrine         4< 

1673  J.J.Sachs Extraction  of  Fatty  Matters           3i 

1698  H.  A.  Bonneville Dephosphorization  of  Lron 44 

1703  J.  Townscnd        Obtaining  Soda  and  Potash           4< 

1705  A.  Steenberg         Manure          St 

1733  R.  S.  Ripley          Treating  Illuminating  Gas 6< 

1783  F.  C.  Glaser          Manufacture  of  Sugar         a 

1791  J.  S.  Sellon  and  H.  Edmonds    . .     Electric  Lamps        3< 

1692  Ditto          Regulating  Electric  Currents        6< 

1949  Ditto          Apparatus  for  Generating  Electric  Currents        . .         . .  2< 

1795  A.  M.  Clark          Safety  Cheque           2< 

1808  H.  J.  Haddan       Gas  Governors          ii 

1842  W.  R.  Lake           Machinery  for  Crushing  Phosphates        4< 

1855  J.  B.  Spenco         Treatment  of  Metallic  Sulphides 4< 

1865  H.  Parkes Manufacture  of  Compounds  of  Nitro-Cellulose 4i 

1869  A.  Scott  and  T.  R.  Ogilvie         . .     Purifying  Saccharine  Substances 4( 

1970  J.  Fordred Treatment  and  Purification  of  Cod  Liver  Oil      . .         . .  4< 

2652  C.  W.  Siemens Electric  Lamps         2( 

4103  W.  Morgan  Brown          . .         . .     Electric  Batteries Qi 

BOOKS,  &c.,  BECEIVED. 
Annals  of  Chemical  Medicine,  by  Dr.  Thudichum ;  How  to  use  a  Galvanic  Battery,  by  Dr.  Tibbitte 
Water  Works  for  Cities  and  Towns,  by  S.  Hughes ;  Blowpipe  Analysis,  by  Landauer ;  A  Tear 
Cookery ;  The  Chemist  and  Druggist ;  The  Brewers*  Guardian ;  The  British  Medical  Journal ;  Tb 
Medical  Press  ;  The  Pharmaceutical  Journal ;  The  Sanitary  Record ;  The  Miller ;  Journal  of  Applie 
Science ;  The  Boston  Journal  of  Chemistry ;  The  Provisioner ;  The  American  Dairyman ;  Tli 
Practitioner ;  American  New  Remedies ;  Proceedings  of  the  American  Chemical  Society ;  Le  Pratiden 
The  Inventors*  Record;  New  York  Public  Health;  Philadelphia  Printers'^ Circular ;  The  Scientifl 
Amen'oan  ;  The  Amencan  Traveller. 
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AifNUAi.  Meeting  of  this  Society  was  held  on  the  15th  January,  at  Btitlington 
House,  Piccadilly,  the  President,  Dr.  Muter,  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  oonfinned. 

The  President  dehvered  hia  Annual  Address  as  follows  : — 

Gentlemen,  it  is  customary  for  the  retiring  President  of  our  Society  to  tay 
a  few  words  of  farewell,  coupling  them  with  remarks  upon  the  general  position 
of  the  Society  and  the  working  of  the  Act  of  Parliament  under  which  we  all 
hold  o£&ce.  I  iim  glad  to  say  that  the  past  year,  so  imfortunate  to  many  both  at 
home  and  aliroad,  has  been  comparatively  gentle  to  us,  seeing  that  we  have  only  lost 
two  members  by  death,  namely,  MeBsrs,  H.  Goode  and  J.  Whitla,  with  neither  of 
whom  had  I  the  pleasure  of  a  personal  acquainUiQce,  but  I  have  understood  from  those 
who  had,  that  they  were  men  making  their  mark  on  the  sands  of  time,  now  alas,  too 
soon  washed  out  by  the  tide  of  eternity.  During  the  year  one  member  has  resigned, 
and  two  have  been  struck  off  by  the  Council  for  non-payment  of  their  fees,  but  to  make  _ 
up  for  this  loss  £ve  new  members  have  been  elected,  thus  keepiug  **  our  balance  true  **  I 
up  to  the  moment.  So  that  we  stand  now  with  90  members  and  12  associates,  being 
a  total  gain  of  2  in  the  last  12  months.  We  are  also  more  fully  endowed  with  that 
very  necessary  article  called  "  worldly  dross  **  by  those  who  have  not  got  it,  seeing  that 
although  our  payments  have  iucreased  by  £18  on  account  of  The  Akalybt.  we  have  ■ 
still  a  balance  at  our  bankers  which  is  £2  better  than  last  year.  Gentlemen,  our 
Society  is  not  aud  never  can  be  large,  because  it  is  limited  to  a  certain  class,  and  owing 
to  the  vast  preponderance  of  country  members  our  meetings  may  not  be  very  numerous, 
but  still  we  have  a  distinct  rauon  d'  etrs^  and  we  carry  that  out  to  the  letter.  You  wiU 
excuse  me  imitating  5tlr.  Silas  Wcgg,  and  "  di-opping  into  poetry  "  unconsciously*  but 
after  all  it  is  something  to  boast  of  that  we  do  act  up  to  our  aspirations,  wliich  is  more 
than  can  be  said  of  all  other  scientific  associations.  We  do  not  pretend  to  elevate  the 
morals  of  our  members  and  then  find  ourselves  helpless  when  cases  arise  requiring  such 
elevation,  neither  do  wo  pretend  to  raise  the  fees  receivable  for  work  done  and  then  find 
that  we  have  upon  our  Council  some  most  notorious  offenders  in  that  respeefc,  nor  do  ■ 
we  get  up  discussions  on  subjects  specially  the  province  of  other  societies,  and  end  them  ■ 
in  smoke.  What  we  do  profess  we  carry  out,  namely,  to  improve  the  process  of  analysis 
in  all  matters  relating  to  food.  Germany  is  and  has  always  been  looked  up  to  as  the  ■ 
foster-mother  of  general  chemical  discoveries,  but  for  research  in  our  special  subjects 
we  must  look  at  home  ;  and  everyone  must  admit  that  Great  Britain  is  up  to  the 
present  the  source  of  special  food  research,  and  that  all  which  has  been  done  has 
been  mainly  attained  by  the  members  of  the  Society  of  Pubhc  Analysts.  During  the 
last  year  we  have  had  either  read  here  or  pubMshed  in  our  journal  (Tns  Analyst)  no 
less  than  il  memoirs,  relating  to  our  branch  of  the  chemical  profession,  and  that^ 
remember,  all  carried  out,  not  by  wealthy  dilUia.xKii  or  tii^iti  x'a^ftwsi^  ^o»si^«.  ^^'^sw 
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reBearch  funds,  but  by  persons  daily  and  actively  engaged  in  carrying  out  the  complex 
and  tedious  duties  tlirown  upon  them  by  an  Act  of  Parliament.  Let  ns,  gentlemeii, 
strive  to  keep  the  position  so  nobly  attained,  and  let  us  one  and  all  resolve  to  do  more 
and  more  every  year  in  the  grand  cause  of  the  advancement  of  our  art,  so  that  we  may 
keep  pace  with  our  enemies,  the  adulterators,  and  let  the  pubUc  of  Great  Britain  have 
that  moat  precious  of  boons,  namely,  pure  food  and  drugs. 

As  regards  the  Act  and  its  working  we  must  congratulate  ourselves  that,  oE 
the  good  lubricator— time,  our  wheels  move  smoother  every  year.     More  and  more 
processes  and  modes  of  interpretation  of  results  continually  receive  general  acceptance, 
and  closer  do  we  and  our  Appeal  Court  at  Somerset  House  draw  to  eacli  other.     I 
believe  sincerely  that  Mr.  Bell  and  his  colleagues  try  most  earnestly  to  elicit  the  truth, 
and  were  they  only  freed  from  the  absui'd  restriction  which  prevents  their  coming 
amongst  us  and  letting  us  know  their  standards  and  experimental  results,   tbertiM 
would  hardly  ever  be  the  difference  of  a  decimal  point  between  our  conclusions  and 
theirs,    "We  must,  however,  trust  to  time,  and  I  can  only  hope  the  day  is  not  far 
distant  when  the  heads  of  the  Somerset  House  Laboi-atbry  will  be  found  enrolled  amo 
us,  and  helping,  as  we  do,  to  disseminate  the  knowledge  of  food  analysis,  instead  of  bein 
compelled  to  keep  their  results  locked  up  through  a  piece  of  Government  red  tapeiam 
The  amended  act  of  last  session  has  proved  a  great  pubhc  good  in  the  case  of  peri- 
patetic vendors  of  food,  who  were  before  enabled  to  carry  on,  without  fear,  the  most  bare* 
faced  schemes  of  adulteration  ;  and  the  recent  decision  of  the  High  Court  to  the  effect 
that  if  a  man  asks  for  an  article  and  pays  the  full  price  for  it  ho  is  distinctly  entitled 
to  receive  that  article  in  a  state  of  purity,  notwithstanding  any  declaration  or  notice  to  the 
contrary,  is  a  distinct  advance  in  er^uity  in  the  interests  of  the  public.     Gentlemen, 
with  these  few  words  I  will  bid  j^ou  admij  hoping  that  wo  may  all  meet  again  at  our 
next  anniversary  improved  in  knowledge  and  with  the  full  oonsciousnesB  that  we  have 
each  given  our  stone  to  the  grand  cairn  of  the  science  of  food  analysis  now  being 
erected  in  our  midst,  so  that  our  successors  in  the  next  generation  may  have  reason  to 
be  thankful  for  the  establishment  of  the  Society  of  Public  Analysts. 

Mr.  Allen  proposed  a  vote  of  thanks  to  the  President  for  his  address,  and  hoped 
that  it  would  be  pubhahed  not  only  in  The  Analyst  but  in  other  journals,  as  it  showed 
what  a  large  amount  of  real  scientific  work  Public  Analysts  had  done  within  a  very 
short  time. 

Dr.  Dupr^,  in  seconding  the  vote,  expressed  a  similar  hope,  and  said  that  if  their 
fellow  chemists  in  England  once  became  aware  of  the  good  work  they  were  doing,  the 
Society  would  rise  considerably  in  theii*  estimation.  He  took  the  opporttmity  of  saying 
that  he  thought  there  should  be  a  little  more  taprit  de  corps  among  the  members,  which 
was  one  of  the  greatest  reasons  for  establishing  the  Society.  He  also  said  that  as  no 
analyst  could  pretend  to  know  everything,  it  would  bo  very  wise  if  a  member,  when  he 
had  an  article  with  which  he  was  Uttle  acquainted,  would  write  to  the  secretaries,  who 
would  always  know  the  best  member  to  give  any  required  information. 

The  proposal  having  been  unanimously  agreed  to.  Dr.  Muter  returned  thanks 

The  President  proposed  that  the  thanks  of  the  Society  be  given  to  the  Council  of  tlie 
CSremicaJ  Scwiefy  for  the  use  of  their  rooms  for  meetings,  which  was  unanimously  agreod  to. 
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The  President  propoBed  a  vote  of  thanks  to  the  Members  of  Council  for  their 
attention  to  the  huaineBS  of  the  Society  during  the  past  year,  which  was  also  agreed  to. 

The  President  proposed  a  vote  of  thanks  to  the  Secretaries,  Messrs,  Heisch  and 
Wigner,  for  their  services  dmiog  the  past  year,  which  was  also  agreed  to. 

Mr.  Angell  and  Mr.  Westi- Knights  were  appointed  Scmtuieers  to  examine  the 
Toting  papers  for  the  election  of  Officers  and  CounoU,  and  they  reported  that  the 
following  were  elected  : — 


J.  MuTBB,  Ph.D.,  M.A.,  F.O.S. 

Vi/^f^'PrnidefHn, 
A.  DupRE,  Ph.I>.»  F.B,S.,  F.C*S. 
J,  W.  Tripe,  M,B. 
A.  Wynteh  Blyth,  M.R.as..  F.C.S. 

Treasurer, 
C.  W.  Heaton,  F.C.S. 


//on.  Sseretariu, 
Charles  Heisch,  F.C.S* 
G.  W,  WmNER^  F.C.S. 

Other  Members  of  Council, 
J.  Carter  Bell,  F,C,S. 
J.  Campbell  Beown,  D.Sc,  F,C.S. 
C.  A.  Cmieron,  M.D.,  F.R.C.S. 
Bernard  Dyer,  F.C.S. 
Otto  Hehner,  F.C.S. 
W,  MoROAN%  Ph.D..  F.C.S. 
W.  W.1LLACE,  Ph.D.,  F.C.S. 


The  names  of  those  Members  of  Coimcil  who  did  not  retire  this  year,  are — 


A.  H.  Church,  M.A.,  F.C.S. 

F.  Maxwell  Lyte,  F.C.S. 


M.  A.  Adams,  F.R.C.S. 

A.  H.  Allen,  F.C.S. 

H.  C,  Babtlett,  Ph.D.,  F.C.S. 

The  Scrutineers  also  reported  that  Professor  C.  R.  C.  Ticlibomc,  PhJ).,  F.C.B., 
Pubhe  Analyst  for  Longford  County,  and  President  of  the  Irish  Pharmaceutical  Society, 
was  elected  as  a  Member. 

Mr.  T,  P.  Bi-ucG  Warren,  analytical  chemist,  was  proposed  as  a  Member,  and  Mr* 
L.  Stansell,  assistant  to  Mr,  C.  H.  Piesse,  as  an  Associate. 

Mr.  Wigner  read  a  paper  by  himself  and  Professor  Church  on  *'  Two  Ancient 
Samples  of  Butter." 

A  paper  by  Mr.  Carter  Bell,  *'  On  the  Composition  of  Unfermented  Wines  of  Com- 
merce,'* and  one  by  Mr,  W.  M.  Hamlet,  "On  the  Estimation  of  Fat  in  Milk/'  w«re  also  read. 

After  the  meeting  the  members  dined  at  the  Caf6  Boyal,  and  passed  0  pleasant 
eyening  together. 

The  next  Meeting  of  the  Society  will  take  place  at  Burlington  House,  on 
Wednesday,  the  18th  February. 
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ON    TWO    ANCIENT    SAMPLES   OF   BUTTER. 

By  G.  W.  WioNER,  F.C.S.,   and  PaorEssoR  Church,  M.A.,  F.C.S. 

Jltad  before  the  Soci^tif  of  PMic  Anali/ittSt  on  Mth  Jan,,  1880. 

The  specimcu  of  Ii'ihh  bog-butter  which  we  have  submitted  to  analysiu  cannot  be 

traced  with  any  certainty  to  a  particular  locahty.     There  is  no  doubt,  however,  that  it 

is  a  perfectly  authentic  Mptchncn,  some  ceuturies  old;  indeed,  we  should  probably  be 

tight  in  concluding  its  age  to  be  not  leBS  than  1,000  yeara. 
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Wlieiher  the  specimens  of  ancient  butter  fonnd  in  the  bogs  of  Ireland,  and 
occasionally  in  those  of  the  Faeroe  leles,  and  of  Scotland,  were  originally  inhumed  for 
the  sake  of  secorityi  or  for  their  preservation  and  ripening,  we  have  no  means  of 
ascertaining.  They  are  inclosed  in  rough  wooden  vessels,  square,  oblong,  or  cylindrical, 
sometimes  consisting  of  a  hollowed  tree  trunk.  A  fine  example  of  the  last-named  form 
is  preserved  in  the  museum  of  the  Boyal  Irish  Academy »  at  Dublin,  and  is  figured  and 
described  on  pages  212  and  268  of  theii'  museum  catalogue.  For  the  history  and  ^ 
archfflology  of  bog-butter,  reference  may  be  made  to  Dr.  Wilde's  paper  in  thai 
proceedings  of  the  Royal  Irish  Academy,  vol.  vi,,  p.  869,  where  will  be  found  a  list  of 
the  authorities  who  have  discussed  the  subject. 

Bog-butter  has  been  chemically  examined  by  Prof.  E.  Davy  in  1826  fProc.  Bay, 
Dublin  SocJ :  by  Williamson  (Ann,  Ch.  Phmnn,,  1845,  Up,,  125):  and  by  Brazier  fCktm^ 
Gaz.f  1852t  375),  Brazier  concluded  that  it  mainly  consisted  of  an  acid,  having  tlie 
same  composition  as  palmitic  acid,  and  melting  at  63''  C. 

We  will  describe  the  physical  and  chemical  characteristics  of  the  sample  we  have 
examined.  It  weighs  nearly  five  pounds.  In  shape  it  is  an  irregular  oval,  about  twelve 
inches  by  eight  inches,  and  six  inches  thick.  The  surface  is  deeply  indented  in  many 
places,  and  some  of  these  indentations  present  such  elu  appearance  as  would  be 
produced  by  the  pressure  of  the  stave  of  a  cask.  The  general  appearance  of  the 
sample  leads  to  the  opinion  that  it  has  been  enclosed  in  a  rough  cask  or  tub  of  an  oval 
form,  and  as  that  decayed,  an  irregular  pressure  has  been  brought  on  to  the 
substance.  There  are  several  clearly  cut  oyUndrical  holes  through  the  sample :  these 
holes  are  much  like  those  which  would  be  produced  by  a  cork -borer  or  a  cheese -taster. 
The  surface  of  the  sample  bears  a  resemblance  to  a  very  old  and  dirty  cheese* 
The  interior  is  of  an  ahnost  sandy  colouTt  and  although  somewhat  like  cheese  in 
texture,  it  is  more  friable  and  pulverulent.  It  has  a  slightly  greasy  feel  to  the 
fingers,  and  a  slight  but  distinct  odour  of  cheese,  not  butter. 

A  small  portion  from  the  inside  of  the  mass  was  examined  microscopically.  A  few 
fragments  of  foreign  matter  did  polarize,  but  the  bulk  of  fat  did  not,  and  no  trace  of 
crystalline  stmoture  could  be  detected.    A  good  deal  of  foreign  matter,  partly  curd,  was 


The  sample  fused  very  slowly,  even  at  21 2*^  (100**  C),  and  the  curd  and  foreign 

matter  separated  with  considerable  difficulty,     The  fat  which  adhered  to  the  curd  was 

removed  by  washing  with  ether,  but  was  not  used  in  the  subsequent  analysis  of  the  fat. 

The  original  sample  contained : — 

Moisture       .,        ..         ..     1-iO  per  cent. 

Curd  I  fibre,  and  other  matteis  ineoluble  in  ether        ..     3-98        „ 

A«h" -aa 

Fatty  Mftttera         94-80       „ 

10000 
•Containing  Chlorine  *033  =  Chloride  of  Sodium  '054. 

The  curd  was  microscopic  ally  examined.  It  contained  a  considerable  proportion 
of  vegetable  matter,  and  some  large  firagmente  of  wood^  the  structure  of  which  was  too 
much  destroyed  to  enable  the  species  to  be  identified.  The  largest  of  those  fragments 
was  nearly  a  quarter  of  an  inch  long.     The  curd  also  contained  some  fungoid  growths 
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and  mycelium,     A  confiiderable  proportion  wae*  however,  clearly  of  animal  origin; 

many  fragments  of  muscular  tissue  were  foimd,  and  some  hairs.     These  were  quite 

sufficient  to  prove  the  fact,  that  the  fat  itself  was  of  animal  origin,  although  it  was 

mixed  with  some  proportion  of  vegetable  matter,  which  was  probably  derived  from 

the  bog. 

This  curd  and  other  matters  insoluble  in  ether  gave  the  following  results : —         J 

Nitrogen  by  eoda  lime  prooeai ..  3*64  par  oent.  M 

=  Casein 2305 

Aab     „ 8*70 

Containing  CMorine '82 

=  Chloride  of  Bodinm ♦»         ..  1*36 

Fibre   (crude  Cellulose) 27'60 

The  fatty  matter,  after  separation  from  the  curdy  was  very  dark  coloured.  It 
oonfcaracted  greatly  when  cooHng,  and  was  almost  or  quite  as  hard  and  resonant,  when 
struck,  as  a  good  sperm  candle. 

Its  melting  point  was  Ul""  F.  (49*5°  C). 

Its  specific  gravity » taken  at  156**  and  compared  with  water  at  the  temperature  oi 
100°  F.  (88*=»  C),  was  87fi*4. 

Assuming  that  the  ratio  of  expansion  is  fairly  accordant  with  that  found  in  the 
fats  previously  examined  by  one  of  us*,  this  would  correspond  to  an  actual  density  of 
•902  at  lOOe'  F.  (38"^  C). 

The  fat  was  saponified  with  alcohohc  aoda  in  the  usual  way»  the  soap  decomposed 
with  acid,  and  the  washings  containing  the  soluble  fatty  acids  dietiUed, 

The  whole  of  the  processes  were  carried  out  by  flask  washing,  to  avoid  loss.         J 

The  following  results  were  obtained  : —  M 

Volatile  fatty  acids,  calculated  ae  bntjno          . .        . .  '06  per  cent.  fl 

Soluble  fatty  aoida,  not  vobitile '42        „  V 

Insoluble  fixed  fatty  acids  . .         . .         . .         . .         . .  99'48        „  ^ 

Olycerin        Minata  tracee. 

The  insoluble  fatty  acids  were  converted  into  lead  salts,  and  the  oleate  of  lead 

separated  by  ether.    The  results  were  : — 

Oleic  acid       . .         9*0  per  cent. 

Stearic  and  p&lmitic  acids    ..         ..         91'0        ,, 

The  diafcillate  certainly^ had  a  faint,  though  of  course  very  shght,  smell  of  butyric 
acid  ;  enough  however  to j)rove^its  presence. 

The  traces  of  glycerin  were  far  too^small  to  admit  of  any  approach  to  estimation. 

It  is  iuteresting  to  observe  how  complete  has  been  the  decompoflition  of  the  original 
glycerides  of  the  butter,  both  the  resulting  glycerin  and  the  soluble  fatty  acids  set  free, 
haviug  been  almost  entirely  removed  by  the  action  of  water  only  at  a  low  temperature. 
Time  bas  been  an  important  factor  in  the  change. 

The  other  sample  of  butter  ia  much  older.  It  was  taken  some  time  ago  from  an 
Egyptian  tomb,  which  probably  dates  from  about  400  or  600  years  before  Christ.  The 
sample  is  therefore  nearly  2,600  years  oUl.  It  was  contained  in  a  small  alabaster  vase, 
and  had  apparently  been  poured  in  while  in  a  melted  state. 

The  vase  was  brought  by  tiord  Prudhoe  from  the  Delta.     It  bears  an  inscription 
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in  hieroglyphics,  indicating  that  it  was  once  the  property  of  Ilasheps,  a  queen  of  th 
16th  dynasty.    It  is  quite  possible  that  the  butter  was  once  perfumed,  oerving  the 
purpose  of  em  ointment;  but  if  so,  eveiy  trace  of  such  perfume  has  vanished. 

In  appearance,  colour,  smell,  and  taste,  it  corresponds  closely  with  a  sample  of     i 
slightly  rancid  butter.  ■ 

The  quantity  at  our  disposal — some  six  grains — ^was  so  small,  that  it  was  only 
possible  to  apply  a  few  tests. 

Under  the  microscope  the  sample  polarized  distinctly. 

It  was  entirely  soluble  in  ether. 

It  melted  readily,  and  showed  no  infusible  residue. 

It  was  practically  free  from  moisture  and  from  ash. 

The  fusing  point  was  127'5^  F.  (68°  C). 

A  small  quantity  was  saponified,  and  the  soap  was  decomposed  in  a  small  fl 

The  soluble  fatty  acids  were  found  to  be  8-0  per  cent,  by  direot  weighing. 

The  washings  containing  these  soluble  acids,  had,  when  warmed,  a  distinct  odour 
of  butyric  acid.  Any  attempt  at  the  estimation  of  the  proportion,  on  such  a  small 
quantity,  would  of  course  have  been  useless.  ^ 

The  insoluble  fatty  acids  weighed  about  86  per  cent.  f 

The  figures,  as  far  as  it  has  been  possible  to  obtain  them,  indicate  that  this  sample 
has  not  undergone  any  notable  decomposition  during  25  centni'ies.  This  stability  must, 
in  all  probability,  be  attributed  to  the  fact  of  the  butter  having  been  melted  and  sealed, 
BO  as  to  secure  it  against  atmospheric  infinences.  In  this  respect  it  presents  a  marked 
contrast  to  the  bog-butter  previously  referred  to. 

Mr.  Hehner  said  he  had  a  lingering  doubt  in  his  mind  as  to  how  it  could  possibly 
be  proved  that  it  was  ever  butter.  It  might  have  been  some  other  animal  substance ; 
it  looked  like  chalk  now,  but  it  might  have  been  cheese,  which  under  certain  circum- 
stances  is  transformed  into  fat. 

Dr.  Bartlett  thought  tliey  had  never  had  a  specimen  of  ancient  cheese  presented  to 
their  notice,  but  in  fragments  of  ancient  cheese  they  found  something  very  difierent  to 
that  then  before  tliem.  The  oldest  cheese  he  was  acquainted  with  was  some  that  was 
contained  in  a  screwed  up  flawk,  recovered  from  the  Boyal  Geottje,  It  had  dried  up  into 
a  perfectly  sohd  mass,  containing  only  a  small  amount  of  fat.  He  thought  the  large 
amount  of  fatty  acids  would  lead  them  to  suppose  that  that  was  not  originally  cheese. 

The  appearance  of  adipocere,  such  as  is  found  in  coffins,  is  not  at  all  dissimilar  to 
that.     Adipocere  is  said  to  be  produced  by  tlie  action  of  running  water  on  animal  flesh. 

Mr.  BIyth  said  that  putting  on  one  side  the  chemical  evidence,  they  certainly  had 
marks  very  similar  to  what  a  stave  would  make,  and  besides  that  the  presence  of  hair. 
He  thought  the  evidence  pointed  to  it  being  butter  rather  than  anything  else.  With 
regard  to  the  holes  he  suggested  that  they  might  have  been  made  by  some  boring  insecl 
or  beetle. 

Mr.  AngoU  said  the  only  thing  which  struck  him  with  regard  io  the  examination 
was  the  amount  of  the  ciud,  which  was  rather  indicative  to  his  mind  of  fatty 
degeneration* 

Mr.  Wi^er>  in  reply,  said  that  as  to  the  older  sample,  the  alabaster  vase  was 
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THE    NORFOLK    BAKIKG    POWDER   CASE. 
Alum  in  Bakinff  Powder,— Tfu  dmviction  Quanhed  with  CotU. 

Warskm  v.  Phillips  (inepector).  TMs  waa  an  appea}  at  the  Cambridge  Qiuurter  Sfittloiu,  before 
the  Recorder,  J.  B.  Bulwer,  Es^i..  Q.C.,  M.P,,  againBt  a  decision  of  the  magiBtrates  who  oonTicted 
Meurs.  Warren  of  selling  a  certain  article  of  food,  baking  powder,  mixed  with  a  certain  ingrediontt  alusi, 
BO  IB  to  be  injoriouB  to  health.* 

The  appellants  were  represented  by  Mr.  T.  C,  Bloidd  and  Mr.  Horace  Browne ;  while  Mr.  Cookerell 
and  Mr.  Turner  appeared  for  the  reapondent. 

Mr.  Cookerell  opened  the  case  for  the  respondent.  The  proceeding!  before  the  magiBtrates  were, 
he  eaid,  taken  under  the  3rd  section  of  the  Sale  of  Food  and  DriigB  Act«  1875,  for  selling  an  article  of 
food,  namely,  baking  powder,  mixed  with  an  ingredient  that  rendered  it  ininrious  to  health-  The  third 
section  made  it  an  offence  to  "  mix,  colour,  stain,  or  powder  any  article  of  food  with  any  ingredient 
Of  material  bo  as  to  render  the  article  injuriooB  to  health,  with  the  intent  Umt  the  same  may  be  sold 
in  that  state/*  The  interpretation  clanBc  described  "  food  "  as  every  article  need  for  food  or  drink  by 
man  other  than  drugs  or  water.  The  facts  under  which  the  conviction  in  the  baking  powder  case 
look  place  were  these : — Some  proceedings  having  been  taken  ageunst  a  baker  for  the  adulteration  of 
certain  buns  sold  by  him,  and  it  being  alleged  by  him  in  defence  or  mitigation  that  the  adulteration  was 
caused  by  the  use  of  this  Norfolk  Baking  Powder,  it  was  thought  deflirable  and  necessary  to  test  the 
validity  of  the  sale  of  that  powder  by  having  an  annlytiis  made  of  it  as  Bold  by  the  dealera  in  Cambridge, 
And  that  anBlyais  led  to  these  proceedings  being  tak^in  ^  but  althoogh  Me^Brs.  Warren  ware  the  nominal 
defendants,  yet  BubstantiaUy  the  real  defendants  then  and  the  real  appellants  now  were  the 
manufacturers  of  this  powder,  McsBra.  Smith  &  SouHt  of  Magdalen  Street,  Norwich,  who  were  in  a  very 
large  way  of  busineas.  He  might  say,  too,  that  there  were  aeveral  other  gentlemen  in  the  same  way  of 
busineEB  in  Nontioh,  who  took  an  interest  in  this  matter,  and  they  had  combined  together  to  test  the 
question  whether  this  baking  powder  did  contain  any  ingredient  which  was  injuriouj  to  health  bo  as  to 
bring  it  within  tlie  proviBions  of  the  Act  of  Parliament,  A  quantity  of  the  powder  having  been 
purohascd  it  was  put  before  the  Public  Analyst,  whoso  certificate  he  handed  in  to  the  Recorder. 

Mr.  Blofcld  said  the  appellants  would  not  dispute  the  analysis  being  approximately  correct,  bat  he 
would  hand  up  to  the  Recorder  the  actual  ingredients.  There  was  only  one  thing  omitted.  Learned 
oouuBel  then  handed  up  the  aniJyBta  to  the  Recorder,  observing  that  he  did  not  wish  it  to  be  made  public. 

Mr.  OockereU  then  proceeded  with  hia  addreas,  and  said  that  speaking  roughly  the  quantity  of 
alum  contained  in  the  powder  was  about  one- third  of  the  whole,  and  the  question  for  the  Recorder  to 
decide  was  whether  that  quantity  made  the  powder  injurioti&  to  health. 

*  8ee  Thb  Amai;.tbt,  vol.  iy.,  ]^.  ISX, 
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recently  opened  in  the  presence  of  two  or  three  gentlemen.  Mr.  Church  took  this 
sample  and  it  has  not  left  oar  charge  einco.  Its  age,  therefore,  was  undoubtedly  what 
it  was  represented  to  be. 

With  regard  to  the  sample  of  bog- batter,  it  had  been  suggested  tliat  it  was  cheese, 
but  those  who  had  studied  the  subject  ware  aware  that  cheese  had  been  repeatedly 
found  in  these  Irish  bogs,  and  that  it  was  not  found  in  cases  or  tubft  as  the  batter  is, 
but  invai'iably  showed  signs  of  having  been  wrapped  in  a  kind  of  canvas  or  cloth,  the 
characterislics  and  form  of  cheese  being  to  a  great  extent  preserved ;  neither  would  it 
be  reasonable  to  expect  such  perfect  conversion  of  cheese  into  fatty  acids.  The  ■ 
possibility  of  its  being  adipocere  was  negatived  by  the  analysis.  Adipocere  contained 
much  Ume  and  phosphoric  acid,  and  the  sample  was  almost  absolutely  free  from  these 
constituents.  Dripping,  or  some  other  animal  fat,  might  have  undergone  a  similai'  I 
decomposition  to  that  of  the  present  sampl©,  but  there  was  notliing  to  indicate  that 
the  theory  of  dripping  was  more  probable  tlian  that  of  butter.  On  the  contrary,  the 
results  of  the  microscopical  examination,  and  the  percentage  of  true  casein  found, 
pointed  distinctly  to  butter. 

LAW   EEPOBTS. 
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The  Beoorder  pointed  oat  that  m  one  of  the  anftlyses  the  nittm  wiu  deicribed  &i  eiTaUUised  potuh 
alum,  aod  in  the  other  as  burnt  alum.— Mr,  Cockerell  said  burnt  alum  was  double  the  strength  of  the  other. 
Mr.  Blofeld  :  The  Public  Anoljet  horo  made  a  little  mistake  before  the  magiBtrates  in  saying  that 
it  waa  burnt  alum  instead  of  ciystallized. 

Mr.  Oockerell  then  drew  attention  to  the  directions  for  nsing  the  powder — one  teaffpoonfnl  to  a 
pound  of  flour,  and  which  especially  recommended  it  to  honsekeeperB  for  use  in  bread,  while  for  Norfolk 
dumplings^  it  was  the  only  means  of  securing  lightness  and  digeatibiUty ;  its  use  ensured  exactly  the 
contrary,  since  it  rendered  bread  indigestible  by  hardening  the  gluten  of  the  flour^  which  produced 
constipation  and  other  ilia. 

The  Eeoordcr  said  the  conviction  set  forth  that  the  appellants,  "  George  and  Edward  Warren,  did 
8ell  a  certain  articU  of  foody  to  wit,  baking  powder,  mixed  mith  a  certain  ingredient,  to  wit,  alum,  bo  as 
render  such  article  injurious  to  health."  I'heiefore  they  had  first  to  ascertain  what  was  the  food  that 
was  mixed  with  the  alum  ?  The  charge  was  ^^food^  to  wit,  baking  powder^  mixed  with  a  oertain 
ingredient,  to  wit,  alum."  Therefore  the  "  article  of  food  "  was  the  baJcing  powder. 
Mr*  Cookerell :  That  is  my  contention. 

The  Recorder  :  But  the  baking  powder,  from  the  analyvis  you  have  handed  to  me,  la  not  complete 
icitkout  the  alum.  The  alum  Ib  a  part  of  the  baking  powder.  Firat  of  all  before  you  get  the  thing  that 
is  mixed  you  must  get  the  food. 

Mr.  Cockerell:  The  food  is  the  baking  powder.  I  say  alum  Is  no  part  of  the  baking  powder 
neoesBarily.    Baking  powder  ought  to  contain  no  alum. 

The  Recorder :  But  yoa  have  got  the  powder  that  the  man  seUe. 
Mr.  Cookerell  :  It  is  sold  as  baking  powder. 

The  Recorder:  What  of  that?    Suppose  for  argument  that  I  sell  chalk  and  arsenic  mixed  togel 
and  advertise  it  as  baking  powder,  \»  it  to  be  said  that  I  adulterate  an  '*  article  of  food,''  chalk,  by  the 
arsenic,  or  the  arsenic  by  the  chalk?    Let  ua  go  by  steps.    Wliere  is  your  article  of  food  that  is 
adulterated  7    The  article  of  food  becomes  extinct  by  the  adulteration.    Where  is  your  article  of  food 
without  the  alum  ?    Bicarbonate  of  aoda  tmd  other  matters.    Is  bicarbonate  of  soda  an  article  of  food? 
T^li,  Gockerell ;  I  say  that  baking  powder  is  an  article  of  food,  commonly  sold  by  these  people  and 
by  various  otheri^,  but  alum  is  not  a  neGeasary  part  of  that  powder,  which  ought  not  to  contain  any. 
The  Recorder :  Is  there  anything  known  as  baking  powder  7—Mr.  Cookerell :  Oh,  yes. 
The  Recorder :  If  you  will  give  me  evidenoft  of  that  I  shall  be  gliid.    I  never  heard  of  baking  powder 
beyond  what  ohcmiBts  advertise  as  such,  any  more  than  I  know  of  aperient  draughts  which  may  oontun 
no  one  knows  what.    Is  there  such  a  thing  known  as  baking  powder? — Mr.  Cookerell:  Yes,  known  to 
the  public. 

The  Recorder:  I  mean  as  an  article  of  food. — Mr.  Cockerell:  Of  course  people  don't  eat  bakmg 
powder.    Everybody  knows  what  it  ought  to  be. 

The  Recorder :  You  can  only  know  what  baking  powder  is  by  analysing  it.  Suppose  A  sella  a 
particular  compound  and  calls  it  baking  powder,  which  is  to  produce  eertnin  effects  if  used  in  oooket7; 
B  makes  up  a  certain  other  mixture  and  calls  that  bakiug  powder ;  while  C,  D,  and  so  on,  proceed  in 
like  manner.    They  arc  all  called  baking  powder. 

Mr.  Cockerell  asked  if  the  word  "  mix  "  did  not  bring  the  baking  powder  under  the  section. 
The  Recorder:  The  Act  says  ''No  person  shall  mix  antf  aHieU  of  food.*'    Tou  mast  first  of  all 
get  your  food. 

Mr.  Cockerell :  I  say  the  alum  ought  not  to  be  there,  and  that  the  powder  is  mixed  improperly. 

The  Recorder :  Then  you  are  driven  to  tlie  other  alternative — that  the  bi-carbonate  of  soda  and 

the  rest  of  the  ingredients  ore  an  article  of  food. — Mr.  Cockerell:  When  compounded  as  baking  powder. 

The  Recorder:   Suppose  I  go  to  a  druggist's  shop  and  ask  for  an  aperient  draught,  and  it  is 

composed  of  rhubarb  and  magnesia,  is  the  chemist  to  be  connoted  for  adulterating  rhubarb  with 

magnesia,  or  ma^Tiesia  with  rhubarb? — Mr.  Cockerell:  You  get  what  you  want. 

The  Reoordfr :  No,  I  don't ;  I  a^k  for  an  aperient  draught.  If  the  inspector  hod  gone  and  asked  for 
bi-carbouatc  of  soda,  and  they  had  given  him  the  soda  mingled  with  crystallised  potash  alum,  there 
would  have  been  a  case  directly. — Mr,  Cockerell  said  the  effect  of  the  learned  Recorder's  construction 
of  the  Act  would  make  it  inoperative  altogether. 

The  Itecorder :  No ;  if  a  baker  chooses  to  mix  some  noxious  compound— mind,  I  don't  say  this 
is — with  his  bread  and  sells  it  he  is  liable.  I  am  only  oaUiag  attention  to  the  matter  just  to  have  my 
mind  clear  upon  it. — Mr.  Cockerell  said  no  question  of  this  kind  had  ever  been  zaised.  We  treat  baking 
powder  aa  an  article  of  food. 
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The  Eeoordtr ;  Then  I  shiill  want  you  to  tfill  me  what  baldiig  powder  iB.—Mr.  CookereU :  Uy 
medical  witneeees  will  tell  you  wbat  this  particular  baking  powder  is,  and  what  baking  powdar  ought  to 
be  without  alum,  but  that  la  put  in  because  it  is  cheaper.  It  ib  admitted  that  the  powder  ia  to  be  pnt 
into  artides  of  food.  Id  the  courae  of  further  argument  the  Recorder  said  e?en  if  the  powder  became 
injurious  to  health  when  put  into  food  it  was  not  an  article  of  food. 

Air.  Cockerell  also  said  that  the  rice  flour  was  an  article  of  food. 

The  Recorder :  1  don*t  know  what  evidence  will  be  given  upon  it,  but  I  ahonld  have  thought  the 

was  only  a  medium  or  padding, — Mr.  Blofeld  said  that  was  bo, 

Mr,  Cockerell  eaid  he  had  asserted  hia  contention,  and  he  did  not  know  whether  the  Beoorder 
intfflided  to  express  his  opinion  on  tlie  point. 

The  Recorder  said  he  was  hardly  in  a  position  to  do  bo  yet  without  some  evidence  upon  it. 

Mr.  Blofeld  said  the  point  was  if  the  rice-flour  was  an  article  of  fuml  whether  it  was  rendered 
jurioQB  to  health  by  the  ahiiii. — Mr.  Cockcrall  th«n  called 

Mr.  J.  W-  Knighte,  Public  Analyst  for  the  borough  and  county  of  Cambridge,  F.C.8.,  dfec.,  who 
depoaed  that  from  the  experimentfi  he  had  made  with  the  baking  powder  be  was  of  opinion  that  whoi 
mixed  with  the  flour  it  rendered  the  gluten  of  the  flour  and  the  aolublo  phoBpliate  contained  in  the  floux 
insoluble.  When  a  teaapoonful  of  the  powder  was  mixed  with  a  pound  of  flour  and  water  added,  it 
would  liberate  the  carbonate  acid  giks  and  render  the  soluble  phosphateB  contained  in  the  flour  insolublei 
bj  forming  phoBpha to  of  alumina,  whioh  ia  insoluble.  It  would  render  the  phosphoric  acid  insoluble. 
He  believed  an  adult  in  health  required  60  grains  of  phoBphoric  acid  per  day.  Phosphoric  acid  was 
derived  from  bread  and  other  articles  of  consumption  -  in  some  caaea  chiefly  from  bread.  Bread  made 
with  this  powder,  as  directed,  would  give  less  Boloblo  phosphoric  acid  than  there  should  be  by  7>10thi. 
7-I0:0iB  of  the  phosphoric  aoid  would  be  rendered  unavailable,  and  he  uhould  preaumo  the  bread  would 
be  less  nutritious.  With  ohildien  the  effect  would  be  the  same,  but  (o  a  greater  degree.  It  would 
impair  digestion. 

Cross-examined  by  ^fr.  Blofdd :  That  is  a  chemical  opinion  that  I  have  formed, 

With  regard  to  the  powder  rendering  the  gluten  of  the  flour  less  soluble  ia  that  mere  opinion  formed 
by  your  experiments  in  your  laboratory  7 — Yea, 

Have  you  actually  made  bread  ?^Yes, 

But  the  hardening  of  the  gluten  of  which  you  speak  is  not  the  result  of  anything  apporeat  to  the 
eye»  but  your  opinion  formed  upon  your  experiments  ?— It  ia  actually  apparent  to  the  eye.  I  have  not 
my  laborfttory  here  or  I  could  ihow  you  experiments,  but  it  takes  time  to  make  them. 

As  to  rendering  tlie  phosphoric  acid  insoluble,  what  authority  have  you  for  stating  that  a  man  in 
health  requires  &0  grains  of  phosphoric  acid  in  the  24  hours  ? — 1  saw  it  so  stated  in  a  medical  work — 
**  Parke's  Treatise  on  Practical  Hygiene,"  I  think.  That  is  the  only  authority  I  can  remember.  I  have 
looked  at  no  others. 

Are  you  aware  that  the  body  rejects  as  much  as  from  75  to  100  grains  of  phosphoric  aoid  per  day  7 
It  rejects  a  very  large  quantity. 

May  I  take  it  that  that  which  the  body  rejeota  is  what  the  body  does  not  require  to  assimiktef — 
Cecrtainly,  but  I  am  not  a  medical  man.  When  the  bicarbonate  of  soda  and  alum  are  mixed  with  water 
eHenresoence  takeu  plaoa  and  oarbonio  uoid  gas  is  given  off.  The  residuum  from  the  alum  ia  hydrate 
of  alumina,  that  from  the  sbda  is  sodic  sulphate  or  sulphate  of  soda. 

So  that  when  the  bread  is  made  with  this  powder  there  is  no  alum  in  it  and  no  bicarbonate  oi 
soda ;  they  both  cease  to  exist  7 — Yes. 

By  the  Beeordor:  This  change  takes  place  when  water  is  added.  In  the  presence  of  flour  the  oase 
ia  oomewhat  different.  The  bicarbonate  of  soda  and  the  alum  effervesoe  in  the  dough,  and  thoro  Ib  a 
reddaum  from  each,  but  the  hydrate  would  become  phosphate. 

By  Mr.  Blofeld :  When  mixed  with  the  flour  and  moisture  I  should  say  the  phosphate  of  alumina 
Is  formed  immediately,  and  not  hydrate  Urst,  but  I  e^inot  say  that  positively.  It  is  necessary,  to 
change  the  hydrate  of  alumina  into  phosphate,  that  there  should  be  actual  conttvot  between  the  hydrate 
and  the  phosphoric  acid  iu  the  flour. 

How  i&  the  little  hydrate  of  alumina  there  would  be  in  a  lib.  loaf  to  come  into  contact  with  all  the 
grains  of  phosphoric  aoid  to  be  found  in  the  dough,  so  as  to  form  it  into  phosphate  of  alumina? 
— Because  it  is  mixed  in  a  dry  state.  Phosphate  of  alumina  ia  perfectly  well  known  to  be  insoluble  in 
water.  I  believe  phosphate  of  alumina  is  not  soluble  in  the  gastric  juices,  but  that  is  a  question  for  a 
physiologist  and  not  a  chemist.  It  ia  perfectly  insoluble  in  acetic  acid.  It  is  soluble  in  hydrodb^u^ss::. 
Mid,  and  the  givstrio  ioioe  is  aappose  to  eoutain  that.    I  do  not  beUig^Q  \k^  \gaaigrvi&'viiucfe\&  '^sAfdosflf^  ^ 
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-weak  solution  of  hydrochloric  acid.  I  have  heard  Chat  bo  hydrochlorifl  acid  exista  in  the  gastric  juice  in 
a  free  state.  I  forget  where  I  read  that,  bat  it  waa  not  iu  a  newspaper.  I  have  no  authority  lor  th^ 
aaaertion  that  the  gastric  juice  is  not  equivalent  to  hjdrochiorio  acid.  The  injnrionB  effect  of  thii 
baking  powder  does  not  depend  apon  the  assertion  that  phosphate  of  alomina  ia  insoluble  in  the  Bto 

If  it  is  soluble  in  the  stomach  what  hiirm  could  it  do?— ^It would  probably  have  an  astringent  effect. 

Tou  would  not  undertake  to  say  that  powtively,  would  you  T — ^No,  I  am  not  a  doctor. 

The  Recorder :  Docs  a  minute  quantity  of  alum  in  bread  make  it  injurious  to  health  ;  I  have  heard 
that  it  rather  improves  it  ? — I  think  it  is  no  improvement.  However  small  the  quantity  there  is  a 
oorreaponding  quantity  of  phosphoric  acid  rendered  insoluble. 

By  Mr,  Blofeld :  I  cannot  cite  any  case  where  injury  has  been  done  to  health  by  the  use  of  a  snull 
quantity  of  alum.     Alum  is  very  little  prescribed  except  for  use  externally  and  as  a  gargle. 

Mr.  Blofeld  then  produced  two  small  boxes  containing  gluten,  one  of  which  he  said  contained  no 
phosphate,  the  other  had  in  it  five  times  as  much  as  could  possibly  be  found  in  any  bread  made  wHb 
this  baking  powder.  He  handed  the  two  to  witness  and  asked  him  if  he  could  see  any  differenee 
between  the  two.  Witness  :  I  can  see  no  difference,  but  I  could  tell  the  difference  in  my  laboratory.  Ills 
hardening  of  the  gluten  would  not  be  perceptible  to  the  touch  or  to  the  eye  without  experiments,  and 
I  oould  not  tell  which  box  contains  the  phosphate  of  alumina  and  which  does  not. 

By  the  Recorder  :  Bakers  use  alum  to  make  bread  look  nice.  To  make  bread  rise,  cream  of  tartar 
is  equally  efficacious  with  alum  and  is  frequently  used.  The  rice  flour  in  this  powder  is,  I  believer 
merely  added  to  keep  the  composition  dry  and  in  a  friable  state.  { 

It  is  no  part  of  the  baking  powder  ?— It  keeps  the  powder  in  a  powdery  state,  and  so  far  as  the  effeotil 
of  the  bicarbonate  of  soda  and  the  alum  are  concerned  it  is  not  necessary  that  it  should  be  there. 

Mr.  Blofeld :  All  articles  of  food  contain  phosphoric  acid  do  they  not  ?— A  greut  many  do,  such  as 
milk,  beer,  meat,  fish,  Ac,  almost  all  practically.  A  pound  of  fiour  contains  about  12  graine  of 
phosphoric  acid,  and  a  pound  of  flour  would  make  up  into  about  l^lb.  of  bread.  Have  not  ascertained 
how  much  phosphoric  acid  there  would  be  in  l^lb.  of  bread,  but  it  rartainly  would  not  be  lost  In  the 
baking;  it  would  not  volatiUse. 

Mr.  Blofeld :  I  shaLl  show  you  that  the  proportion  would  be  very  much  less. — In  that  case  it  would 
be  only  as  phosphate  of  lime.  In  Cambridge  water  there  is  a  good  deal  of  Ume  but  not  much  mogneeia. 
The  bread  here  must  be  made  up  with  water  centaining  lime.  Phosphoric  acid  has  an  affinity  for  the 
Ume,  that  is,  assuming  the  absence  of  the  baking  powder.  I  do  not  think  the  phosphoric  acid  in  the  bread 
would  combine  with  the  lime  first  and  leave  the  alumina  tIM  all  Hie  Ume  had  been  used  up.  I  ascertained 
how  much  phosphoric  acid  there  was  in  a  pound  of  flour  by  analysis,  and  I  found  it  to  vary  from  10  to 
12  grains,  I  think.    I  speak  doubtfuUy  as  I  have  not  calculated  the  average. 

The  Beoorder :  How  long  would  it  take  io  kill  a  man  if  he  ate  an  ordinary  quantity  of  bread  daily 
made  with  this  baking  powder? — A  man  in  health  and  with  good  digestion  would  possibly  live 
some  time. 

The  Recorder :  Have  you  ever  heard  an  instance  of  anybody  having  a  fit  of  indigestion  from  oatiii^ 
bread  made  with  this  powder  and  clearly  traceable  to  it  ?— No.  I  have  come  into  contact  with  no  cms, 
but  I  should  judge,  from  my  chemical  knowledge,  that  indigestion  would  foUow.  The  effect  of  either 
hydrate  or  pho^hate  of  alamiaa  would  be  to  harden  the  gluten.  Baking  powder  can  bo  made  with 
many  other  ingredients  besides  bicarbonate  of  soda  and  alum . 

Ajs  a  chemist,  in  how  many  ways  could  you  make  baking  powder  ? — ^Pour  or  five  ways  probably.  By 
combining  an  alkali  with  an  acid,  baking  powder  is  formed.  Only  three  or  four  ways  would  be 
unobjectionable. 

There  is  no  suoli  thing  as  baking  powder,  is  there,  beyond  the  fact  that  a  man  fancies  the  name 
and  gives  it  to  what  he  makes  ?»Tlier6  is  no  recognized  formula  for  making  baking  powder. 

You  might  make  it  as  you  would  make  an  aperient  draught  f — ^Tes  ;  it  is  not  known  in  the  British 
Phormaoopccia.  It  is  what  men  ohooae  to  call  it.  It  might  be  termed  '*  Substitute  for  yeaat  powder," 
or  '*  Norfolk  dumpling  powder." 

Mr.  Matthew  Monorieff  Patteson  Muir,  Pnelector  of  Chemistry  in  Cains  College,  Cambridge,  then 
gave  the  effect  of  an  expeilmeiit  that  he  had  made  with  a  mixture  like  that  contained  in  the  baking 
powder  with  phosphate  of  soda  instead  of  fiour.  and  said  he  found  insoluble  phosphate  of  almmna. 
He  also  made  an  experiment  with  half-a-pound  of  fiour  free  from  alum,  treated  it  with  water,  and 
found  the  water  contained  a  large  quantity  of  phosphoric  acid.  He  also  mixed  half-a-teaspoonful  of  the 
baking  powder  with  half-a-pound  of  flour,  treated  it  as  before,  and  found  the  water  contained  very  smaU 
giiMatii}$B  (4  phosphoric  acid.    Witaeaa  was  about  to  give  tho  result  of  experimanta  made  with  bread 
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in  which  was  suxcd  the  Norfolk  baking  powder  aad  bread  made  -with  another  baking  powder,  bnt  Mr. 
Bloleld  objected  to  a  coraparisaa  between  baking  powders.  Witnesa  then  described  an  eiporiment  ho 
had  made  with  the  Norfolk  baking  powder  when  made  into  bread  accoidiiig  to  directions,  and  said  he 
found  about  1|  grains  of  soloble  phosphoric  aoid  to  the  lb.  of  floor  usckI  in  the  bread.  In  an  experiment 
he  had  made  with  yeaat  bread  he  found  about  3  grains  of  soluble  phoaphorio  acid  try  the  half-lh,  of  flour, 
or,  in  round  numbers,  four  times  the  quaotitj.  He  tested  the  bread  with  hydrochloric  acid  of  2-10th8 
per  cent,  strength  at  a  temperature  of  100*  Fahr.,  with  the  resulta  he  had  given.  Tbe  reason  for  taking 
that  particular  kind  of  hydrochloric  acid  waB  becau.i$e  tliat  was  taken  as  the  average  strength  of  the 
hydrochloric  acid  in  the  gastric  jiiice.  He  then  stated  that  he  composed  a  mixture  like  the  baking 
powder  prepared,  a  quantity  of  gluten  from  flour,  digested  it  with  half  a  litre  of  2'lOtha  per  cent, 
strength  hydrochloric  acid  for  50  hours,  and  found  that  there  was  20  per  cent-  less  of  the  gluten 
diflziolved  than  there  was  in  a  similar  quantity  heated  without  alum^  Boda,  Ac*  Then  he  made  a  further 
solution  with  a  mixture  of  dextrine — a  modified  form  of  atareh  which  might  be  taken  to  represent  the 
starchy  matter  in  tlour— with  water,  and  added  a  aolnlion  of  alum  and  a  aolution  of  phoBphate  of  Roda. 
The  phosphate  of  alumiua  whidi  was  precipitated  carried  with  it  l^e  greater  portion  of  the  previoualy 
soluble  dextrine.  In  experimenting  with  a  loaf  made  of  the  same  powder  he  determined  the  quantity 
of  phosphate  of  aliunina  existing  waa  2o  grains  per  4-lb.  loaf ;  that  was  about  5  groins  to  the  ^-Ib.  loaf. 
Witness  then  corrected  himself,  and  said  ho  made  a  mistake  in  his  calculation,  he  should  have  said 
about  3'03  in  the  ^-Ib.  loaf.  From  these  experiments  he  should  say  the  effect  of  this  baking  powder 
made  into  bread  was  that  the  alum  in  powder  was  wholly  decomposed,  with  the  production  of  phosphate 
of  alumina  and  sulphate  of  Boda.  This  phosphate  of  alumina,  he  added,  rendered  the  gluten  and  the 
dextrine  less  soft. 

By  the  Recorder :  I  could  form  no  idea  orf  the  effect  of  a  man  eating  an  ordinary  quantity  of  bread 
for  a  year  made  with  this  baking  powder  because  I  have  no  medical  knowledge. 

Cross-examined  ;  The  soluble  phosphoric  acid  is  present  in  the  flour  in  the  form  either  of  phosplmtij 
of  potash  or  phosphate  of  soda.  The  presence  of  an  alkali  in  the  bread  would  alYect  tlic  colour  and 
make  it  brown  or  a  yellowish  brown  if  in  a.  large  quantity.  The  presence  of  0  grains  of  alkali  in  a  l-lb. 
loaf  would  probably  give  it  a  yellow  tint.  I  ahould  expect  to  Und  an  objectionable  discolouration  from 
the  presence  of  6  or  6  grains  in  a  l-lb.  loaf.  Blyth  in  his  **  Manual  of  Chemistry  **  is  my  authority  for 
giving  the  average  amount  of  phosphoric  acid  in  a  pound  of  {Lom  as  12  grains.  I  should  be  sorpriaed 
to  find  that  there  arc  28  grains.  Perhaps  you  are  dealing  with  phosphate  of  pota£^  and  I  am  dealing 
with  phosphoric  acid,  known  to  chemists  as  F2.  05.,  but  if  we  mean  th«  same  thing  I  should  be 
Borprised  to  find  that  number  of  grains.  Suppoaiug  phosphate  of  soda  and  alum  in  bread  in  an  uncom- 
bined  state  the  treatment  by  water  would  effect  their  combination  and  produce  the  phosphate  of  alumina. 

Therefore  your  very  experiment  may  have  produced  phosphate  of  alumina? — Yes.  If  a  man  eats 
f-lb.  of  baking  powder  bread  a  day  he  would  get  into  his  system— if  laboratory  experiments  are 
correct— 2J  grains  leas  of  phosphoric  aoid  than  he  would  by  the  use  of  other  bread.  I  know  the  system 
ejects  phosphoric  acid  to  a  certain  extent,  but  I  can't  give  figures.  I  did  not  know  it  was  more  than  60 
grains.  On  the  other  side  of  the  ooat  o£  the  stomach  there  would  be  blood,  which  in  aUuiHno,  with  tlie 
wall  and  membrane  between  the  two. 

That  bemg  the  case  would  not  the  phosphorio  acid  filter  out  of  the  phosphate  of  alumina 
through  the  intervening  wall  into  and  combine  with  the  alkaline  blood  in  the  system? — That  is  a 
question  that  could  only  be  determined  by  direct  experiment.  I  would  not  be  surprised  to  have  either 
result.  I  think  one  may  infer  that  the  gastric  juices  are  equivalent  to  a  weak  solution  of  hydrochloric 
add.  I  made  my  experiments  upon  that  assumption.  The  dextrine  I  used  I  obtained  from  chemical 
doilen.  There  are  as  many  as  ten  kinds  of  dextrine.  It  is  made  from  Hour.  There  are  dextriucs 
altogether  pure  that  vary  in  their  reactions. 

In  re-examination  by  Mr.  Cockerell,  witness  said  that  he  did  not  admit  the  correetneea  of  the 
BUppoijition  that  if  the  phosphate  of  soda  and  the  alum  and  bread  were  in  an  uncominned  state  his 
experiment  might  have  produced  phosphate  of  alumina ;  the  phosphate  of  alumina  was  in  the  bre«^ 
previous  to  his  experiment. 

By  the  Recorder :  I  know  of  no  formula  for  the  term  baking  powder.  Baking  tx)wders  do  n^ 
produce  fennentation,  but  yeaiit  does.  Baking  powder  produces  cartK>nie  acid  gas  without  fermentation. 
I  could  make  perhaps  a  dozen  bakiug  powders  wholesome  or  unwholesome,  aud  might  make  two  or 
three  that  were  wholesome.     Tbe  powder  would  be  ec  ually  efficacious  without  the  ground  rice. 

Mr.  Blofeld  said  the  manufacturer  informed  him  that  the  object  of  introducing  the  ground  ricav?4«^ 
to  keep  dry  the  alum  and  the  bioarbonAte  of  soda,  both  of  which  uu^IIi^nc^  «Aiv£ki&\EA\s{9»x«;^  q^onoX' 
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Witness  added  ho  would  think  the  mixture  would  be  impioved  by  the  groaud  rioe.    Other 
might  be  fouQd,  but  ground  rice  was  quite  as  good  &b  anything  el«e. 

Dr.  J.  B.  Bradbury,  Llnacre  lecturer  m  physio  at  St.  John's  College,  F.B.C.P,,  and  vie  of  the 
phyaicians  at  Addonbrooke'a  Hospital,  deposed  that  from  what  he  had  heard  from  the  experimeata  of 
the  Ust  two  witnesses,  he  should  say  the  effeot  of  the  powder  used  io  bread  would  be  to  rob  the 
dietary  of  a  certain  amount  of  soluble  phosphate  which  waa  essentially  neoesftary  to  nutrition.  He 
agreed  with  the  other  witnesses  as  to  the  amoout  of  phosphoric  acid  required  for  a  healthy  adnll  eveiy 
24  hours,  and  as  to  the  amount  contained  in  a  pound  of  flour.  In  answer  to  the  Beoorder,  the  witaen 
said  that  people  eoflerod  from  indigestion  who  did  not  eat  bread.  'JThey  got  their  phoephorio  acid  from 
meat,  milk,  &o.  Baking  powder  produced  the  aame  eOeot  as  aerating  the  bread,  which  was  doine  hy 
forcing  carbouio  acid  into  the  dough  by  machinery* 

Bread  made  with  yeast  disagreca  with  some  people.  Practically  speaking,  is  there  any  fault  to  be 
found  with  bread  made  with  this  baking  powder  7 — I  should  say  people  might  partake  of  it  ooeaaioiuiJl^ 
with  impunity,  but  if  they  were  to  eat  it  constantly,  and  eHpecially  if  they  were  chiefly  to  live  upon  it, 
it  would  have  a  deleterious  effect.    It  would  produce  indigestion  even  in  a  man  who  led  a  regular  liie. 

How  long  has  this  baking  powder  been  in  use  ? 

Mr.  Blofeld  :  Thirty-nine  years,  and  many  millions  must  have  eaten  bread,  ^.,  made  with  it. 

Dr.  Bradbury :  It  leaves  no  record  how  many  people  have  died.    There  are  many  diseases 
cannot  fathom.     Stone  is  very  common  in  Norfolk,  and  it  ia  not  very  easy  to  fathom  the  cause  of 

The  Recorder :  Baking  powder  does  not  produce  stone,  does  it  ? — Witness  i  Indigestion  does. 

The  Eecordcr  :  I  sliould  have  thought  the  wat-er  of  Cambridge  would  have  produced  more. 

Bj  Mr.  Cockerell :  The  use  of  the  powder  in  bread  would  have  a  greater  effect  upon  invalids  and 
children,  and  taken  constantly  it  is  injurious  to  health  in  my  opinion. 

Cross-examination :  Many  soffer  from  eating  bread  made  with  yeast.  People  get  bad  ye^st  some- 
times.  Some  people  buy  what  is  called  German  yeast,  but  that  is  not  because  the  ordinary  yeast  it 
scarce,  but  because  the  other  is  more  convenient  to  obtain. 

Mr.  Blofeld  then  drew  the  attention  of  the  witness  to  Mr.  Snttoo,  and  asked  if  he  looked  ia 
moderately  good  health. — Witness  :  Fairly  good. 

The  Recorder :  You  had  better  ask  Mr,  Sutton  now  what  he  thinks  of  Dr.  Bradbury. 

Mr.  Blofeld  said  Mr.  Sutton  stated  before  the  magistrates  that  ho  had  eaten  things  made  with  tlut 
baking  powder  for  many  years.— Mr.  Sutton  :  And  I  never  sufTered  from  indigestion.  3 

Mr.  CockercU  :  Mr.  Sutton  has  sovereign  remedies  for  that,  1 

Cross-examination  continued :  A  man  eating  bread  mode  with  this  baking  powder  would  be  the 
worse  for  it  at  the  end  of  five  yejira. 

Is  bread  made  with  this  baking  powder  anything  like  so  indigestible  as  new  che^e  T — New 
would  suit  one  person  who  would  not  so^er  at  all,  while  others  would  suffer. 

The  Recorder :  Ask  him  if  it  is  as  indigestible  as  plum-pudding. 

Witness :  Plum-pudding  is  not  made  with  baking  powder,  but  it  is  indigestible. 

Mr.  Blofeld :  Is  bread  made  with  this  baking  ]X)wder  one-hundredth  part  as  indigestible  i 
cheese  ? — I  think  it  would  be  one-htmdiedth  part. 

A  little  more  ? — A  little  more. 

Do  agricultural  labourcra  who  eat  a  great  deal  of  cheese  often  suffer  ?— They  have  many  complaints. 
I  wouldn't  pat  a  stop  to  making  ehease,  but  I  would  put  a  stop  to  eating  it. 

Yonr  evidence  with  respect  to  this  baking  powder  is  founded  on  the  aaaomption  that  the  phosphate 
of  alumina  ia  insoluble  in  the  stomach  ? — Not  altogether,  but  chiefly. 

And  if  I  satisfy  you  that  the  phosphates  are  not  insoluble  in  the  stomach  your  opinion  would  bo 
altered  or  modified? — It  would. 

In  answer  to  queBtiona  by  the  Recorder,  witness  said  that  50  grains  of  phosphoric  add  wero 
excreted  by  a  healthy  man  in  24  hours,  and  these  had  to  be  supplied,  and  that  if  a  man  were  deprived 
of  the  component  ports  of  the  phosphoric  acid  he  would  be  injured  to  that  extent. 

Dr.  Paget,  Regius  Professor  of  Physio  in  the  University  of   Cambridge,  F.B.S.,  F.R.C.P.,  Ac,, 
depoeed  that  having  heard  the  eridence  of  Messrs.  Knights  and  Muir,  and  assuming  that  their  expm-'i 
ments  were  correct,  the  effect  of  a  person  in  ordinary  health  eating  on  ordinary  quantity  of  bread 
with  this  baking  powder  would  bo  (Jiat  in  the  course  of  time  digestion  would  be  impaired.     Going 
the  experimeotB  of  Mr.  Muir,  that  it  has  the  effect  of  rendering  less  soluble  the  dextrine  and  the  glnten 
of  the  bread,  he  should  certainly  be  of  opinion  ih&t  it  would  render  them  less  digestible,  and  so  far 
injorioaa  to  health.    lu  children  the  effect  would  be  more  marked,  and  with  persona  who  had  weak 
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Btomachs  and  wtre  troubled  with  dyspepsia  or  feeble  digestion  it  woald  be  poidtiTeiy  injorious. 
Questioned  on  the  aznoant  of  phosphoric  acid  required  to  be  taken  into  the  system  by  a  person  in  good 
health  ereiy  24  hours,  the  professor  stated  that  to  keep  a  person  in  health  be  must  take  as  much  ol  an 
ingredient,  if  it  were  a  constituent  of  the  body,  as  went  out  of  him,  and  aesaming  It  to  be  correct  that 
50  grains  of  pbosphorio  acid  went  out  daily,  he  rc>qmred  to  have  a  like  amount  introduced. 

Mr>  Blofeld :  Do  you  imagine  that  the  loss  of  2^  grains  of  phosphoric  acid  through  eating  1^-lb.  of 
bread  would  be  injurions  to  any  man's  health  ? — Not  if  a  man  got  other  food.    If  a  man  were  to  geit^ 
3}  grains  of  phosphoric  acid  less  every  day  than  passed  out  of  hini  it  would  rory  soon  be  s  leiioii^H 
matter. 

If  I  neutralise  2^  grains  of  phosphoric  acid  which  I  should  otherwise  get  should  I  be  one  whit  the 
worse  off  than  before? — Probably  not;  probably  you  take  more  phoiphono  aoid  every  day  than  iB 
good  for  you. 

Mr.  Blofeld:  I  hope  you  confine  your  remarks  to  phosphoric  acid.  But  take  anyone  else  in  thia 
court ;  would  any  man  eating  this  bread  be  sensibly  damaged  ? — I  hope  not,  because  I  should  hope 
everybody  gets  as  much  food  as  would  compensate  him  for  the  loss  of  the  phoaphorio  acid  he  requin?B. 
If  he  gets  meat,  cheese,  eggs,  milk,  and  other  things  iu  fair  quautitiea  the  loet  of  that  small  amount  of 
phosphorio  acid  would  be  of  very  small  moment  indeed.  The  articles  I  hare  mentions  i  oontaiiiM 
phoephorio  add,  and  fish  and  cheese  in  very  large  quantities,  vegetables  in  less  quantity.  At  this^ 
nooment  I  cannot  think  of  any  article  of  food  that  does  not  contain  phosphoric  acid.  My  opinion  thtU 
bread  made  with  this  baking  powder  Ib  injurious  is  baaed  upon  the  fact  spoken  to  by  Mr.  Muir  that  it 
renden  lesa  soliible  the  gluten  and  dextrine  of  the  flour. 

Not  as  diminishing  phosphorio  acid  ?— I  said  nothing  about  that.  I  think  it  is  a  disadvantage  that 
it  should  harden  the  dextrine.  I  should  not  say  it  was  injurious  to  health  except  in  the  case  of  those 
who  had  to  live  on  bread  alone. 

Bak^g  or  roasting  meat  makes  it  less  digestible  than  if  it  were  boiled  ? — Yea,  provided  it  be  not 
boiled  too  much.  Roast  goose  would  no  doubt  be  injurious  to  the  health  of  a  dyspeptic  person.  If  you 
were  to  eat  it  daily  during  the  year  you  would  find  evil  dfeots  from  it. 

The  Eecordar :  Would  you  say  in  the  words  of  the  Act  of  Parliament  that  bread  made  with  bakin^H 
powder  was  an  article  of  food  injurious  to  health  ? — I  would  not  venture  to  say  it  except  in  the  case  of  "^ 
persons  of  weak  digestion.     We  have  not  sulhcient  exact  experience  1  think  in  regard  to  persons  in 
ordinary  good  health  to  give  an  opinion  on  the  matter.     There  is  experienoe  of  alum  in  bread  being^ 
injurious  to  health.  H 

That  would  depend  upon  the  qnantity  in  the  breivd  ? — The  larger  the  quantity  the  worse  the  effects«/fl 

la   alum  always  injurious? — Taken  repeatedly  I  should  say   it  would  be.    I  should  say  if  an/^ 
praotieal  physician  were  asked  if  be  would  allow  any  person  to  take  even  a  few  grains  every  day  of  hia 
life  for  a  time  he  would  not  only  advise  to  the  oontrary,  hot  would  say  probably  it  would  cauee  some 
dlaozder  of  the  stomach  before  long.     It  is  scarcely  ever  prtiscribed  except  extLmally. 

Mr.  Blofeld  then  addressed  the  Court  on  behalf  of  the  appellants,  and  pointed  out  the  importance 
of  this  case  to  a  large  ti'ade  which  had  boeu  carried  on  in  Norwich,  in  other  parts  of  the  kingdom,  and 
in  America,  for  nearly  40  years.  This  alam  baking  powder  had  been  in  use  almost  as  many  years  as  he 
had  hved,  and  not  a  eiugle  objection  had  been  made  to  it  by  any  human  being  during  that  time  till 
prooeedings  were  taken  at  Cambridge ;  it  was  reserved  for  Mr.  Knights,  the  analyst  employed  by  the 
Cofpomtion  of  Cambridge,  to  discover  what  had  remained  a  secret  io  generations  of  medical  men  and 
analytical  chemists.  Millions  upon  millions  must  have  used  it  and  there  had  been  no  complaint,  and 
be  defied  his  learned  friend,  Mr.  Cookerell,  to  produce  any  single  humjiin  being  on  the  face  of  the  earth 
to  whom  the  use  of  this  powder  had  given  indigestion.  Such  a  case  could  not  be  found.  The  legal  points 
ariaing  in  thiH  case  he  could  not  have  put  so  well  as  the  learned  Recorder  had  done,  but  he  urged  first 
that  baking  powder  was  not  an  article  of  food,  and  thut  it  had  not  been  proved  that  anything  had  beeBH 
mixed  with  the  baking  powder  to  adulterate  it  because  the  baking  powder  was  the  thing  itself.  YeaijH 
if  partaken  of  would  be  injurious  to  herdth,  but  he  imrigined  that  no  one  would  contend  that  the  numH 
who  sold  yeast  would  be  liable  to  conviction  undtr  this  Act.  Probably  if  a  man  took  a  pint  of  yeast  ho^ 
would  blow  up.  Yeast  was  used  in  the  preiwirulion  of  djink,  but  it  was  not  an  article  of  food.  And  so 
baking  powder  was  Dot  an  article  of  food — it  was  used  in  the  preparation  of  food,  but  in  the  bread  it 
Qieased  to  exist;  it  became  something  else,  a  smull  residuum  and  the  sulphate  of  soda.  As  an  analagous 
case  the  learned  ooimsel  referred  to  the  gaaogcnu  in  which  two  powders  were  placed,  water  apphed,  and  the 
powders  vanished,  while  the  water  became  aerated.  The  powders  were  not  used  aa  articles  of  drink, 
but  for  evolving  gas,  after  which  th^  osased  altogether.  It  would  be  quite  as  reasonable  io  aumxaaxh. 
Mr.  Peck,  (he  ohemiat,  of  Cambridge,  for  lelliiig  these  powdera,  ihft  <»af&  Vxk.s^\^xaJiv  vQjlS2£if&  «:»^qbl  \s^<^ 
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white  paper,  that  produced  tMa  ftSmted  water,  aa  it  was  to  charge  Meftani.  Smith  &  Bon,  of  Narwieh^ 
with  Bdiing  baking  powder  as  an  aztide  of  food.  He  could  auggest  man^  other  things,  snch  ae  flavooriag 
of  bitter  aLmonds  which  was  more  or  \m»  a  poison.  Here  was  an  artiGle  diat  was  injarioaB  to  health,  and 
it  was  mixed  in  jellicB,  but  was  Mr.  Litchfield,  of  Cambridge,  to  be  proceeded  against  beoaoao  he 
flavoTtred  jellies  with  bitter  almonds?  What  the  respondents  hod  to  show  was  that  the  artiole  of 
which  they  complained  wafl  rendered  itijurioiu  to  health  hy  the  mixture  of  altun.  The  baking 
powder 

The  Recorder :  Do  not  call  it  baking  powder  ;  eall  it  the  oonBtitnents  of  it.  There  is  no  each  thing 
as  baking  powder.  There  must  be  BOmething  analogous  to  the  alum  ;  we  hare  no  powder  without  tha 
alum.  Yon  have  got  ocaording  to  this  an  answer  to  the  case,  bnt  in  deference  to  others,  1  have  ooenpied 
more  than  five  hoars  to  investigate  this  case,  and  if  the  parties  wish  I  wiU  take  it  farther,  but, 
said  at  starting,  it  appears  to  me  jou  must  first  of  all  get  an  article  of  food  which  is  to  be  so  mixed  wit 
an  ingredient  aa  to  make  it  unwholesome  and  injanoas  to  health.  The  baking  powder  is  not  baking 
powder  without  the  alum. 

Mr.  Coctrerell  said  he  conld  only  repeat  whnt  he  had  said  at  the  eommeneement  of  the  ease. 

The  Beoorder  added  that  he  was  not  speaking  in  derogation  of  the  safety  of  the  public,  but  he  had 
to  administer  the  law,  and  it  must  be  remembered  that  this  was  a  penal  law  which  was  to  be  ooDStraed 
strictly,  and  not  to  be  extended  to  cases  which  the  Legislature  had  not  in  contemplation.  He  then  took 
the  points  raised  by  Mr.  Blofcdd  as  follows  :— That  the  powder,  including  all  these  ingredients,  is  not  ao 
article  of  food  ;  if  an  article  of  food,  taking  all  the  ingredieuts  together,  nothin^g  has  been  mixed  with 
it ;  that  the  ingredients  when  mixed  and  used  for  food  oease  to  exist ;  that  baking  powder  without  the 
alnm  is  not  an  article  of  food. 

Mr.  Blofeld  further  argued  that  the  meaning  of  the  Act  was  that  anything  injurious  to  health 
should  be  actively  injurious,  and  that  the  presence  of  something  that  merely  robbed  an  article  of  food 
of  some  small  quantity  of  nutrition  would  not  be  considered  injurious  to  health,  and  this  baking  powder, 
he  contended,  used  according  to  the  direotiona,  was  not  injurious  to  health.  The  object  of  its  use  in 
bread  was  to  evolve  carbonic  gas  and  make  the  bread  light ;  in  ordinary  this  was  done  by  yeast,  and  in 
aerated  bread  the  gas  was  forced  in  by  maoMnery.  Ail  baking  powders  were  compounded  on 
principle  of  combining  on  alkali  with  an  acid.  For  instance,  Borwiok's  baking  powder  was  tartaric  aoi 
and  bicarbonate  of  soda  ;  water  was  added,  and  efifervesccnce  took  place,  and  all  the  original  constituenta 
praotieaDy  vanished  and  left  something  else.  The  objection  to  powder  containing  tartaric  acid  was  thai 
the  effcivGscencd  was  almost  instantaneoiiAi  whereas  superiority  was  claimed  for  the  Norfc»lk  baki 
powder  because  the  effervesoeaee  was  much  slower.  The  cream  of  tartar  and  bicarbonate  of 
soda  were  employed,  and  there  was  a  way  of  making  powder  with  hyiiroehloric  or  muriatic  acid,  which 
was  a  caustic  and  corrosive  poison,  and  of  course  it  would  be  a  most  deleterious  thing  to  get  into  the 
stomach.  But  as  soon  as  it  combined  with  the  bicarbonate  of  sodft,  the  hydrochloric  acid  vanished,  and 
what  was  left  was  common  salt,  which  was  perfectly  innocuous.  In  the  Norfolk  baking  powder  the  alum 
was  used,  and  as  soon  as  alum  was  combined  with  bicarbonate  of  soda  and  water  was  apphcd 
effervescence  took  place,  the  alum  and  soda  vanished,  leaving  alumina  and  sulphate  of  sodium.  When 
one  looked  at  the  dictionary,  one  found  alumina  to  be  an  inert  earthy  matter,  the  chief  constituent  of  clay, 
and  a  constituent  of  i^  cereals.  So  that  in  all  breads  alumina  would  be  found,  whether  alum  was  oaed 
or  not.  Learned  counsel  then  produced  a  tube  containing  six  grains  of  alumina,  and  said  that  one  of 
his  witnesses,  Dr.  Beverley,  with  a  view  of  testing  its  effects,  had  swallowed  20  grains  of  it.  There  ins 
no  effect,  and  learned  counsel  had  no  doubt  be  would  take  20  grains  a^day  for  a  long  time. 

The  Recorder  :  The  doctor  would  carefully  prepare  himself  with  an  antidote  probably, 

Mr.  Blofeld  proceeded  to  say  that  in  Pereira's  ^eat  medical  work  it  was  recommended  that 
should  be  administered  to  children  suffering  hion  looseness  of  the  bowela  and  flatulency  in  doi 
from  60  to  120  grains  during  the  24  hours.  Lealtied  counael  was  not  there  to  defend  the  use  of  alum  in 
bread.  It  was  used  In  bread  to  en  able  the  brend  to  absorb  more  water,  and  so  increase  the  weight, 
while  it  gave  a  good  colour  to  bad  flour,  and  so  enabled  the  baker  to  perpetrate  a  fraud.  Whether  alum 
was  injurious,  to  health  was  an  open  (juef^tion,  but  he  wiis  well  wan-rmted  in  saying  that  there  was  no 
recorded  case  in  the  world  of  poisoning  by  almn,  let  the  quantity  taken  be  ever  so  great,  and  he 
questioned  whether  there  was  any  case  of  tilum  bein<T  injurious  to  health  in  any  way.  It  was  an 
astringent  they  knew,  but  there  was  no  case  on  record  of  its  being  iujurious.  People  thought  the  alum 
in  this  powder  went  into  the  bread,  but  this  was  a  mlstfike,  for  in  the  bread  alum  ceased  to  exist,  and 
80  far  as  using  the  powder  to  make  bread  whito  was  coneeznod,  if  too  much  of  it  was  used  the  bread 
would  be  discoloared,  and  it  would  make  good  flour  look  bad.  Then  as  to  what  was  left  after  the*alum 
hMd  come  is  contact  with  the  potash  and  bicarlxmate  of  soda,  the  appellants  contended  that  it  wba 
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hydrate  of  alumina  and  not  phosphate,  and  they  had  prooared  the  opinion  of  the  raost  eminent  men 
in  the  kingdom  on  the  point.  Even  snpposing  that  phoaphate  of  alumina  was  fonnd,  whioh  he  did  not 
admit,  then  he  should  show  that  it  was  not  infloloble  in  the  goatrio  juice.  Ho  ahould  produce  an 
experiment  wlilch  showed  that  the  alnmina  was  perfectly  soluble  in  an  acid  like  that  composing  the 
gastric  juice,  but  it  was  not  only  soluble  in  the  gastric  juice,  hot  in  a  variety  of  other  thinga.  Hia 
witneBsea  had  paid  the  jsrreatest  attention  to  the  evidence  given  by  the  skilled  witnesses  called  on  the 
other  aide,  but  they  would  undertake  to  say  that  not  the  emalleet  harm  in  ttie  world  could  be  done  to 
any  human  being  by  the  use  of  this  baking  powder. — Learned  counsel  then  called 

Mr.  Fras.  Sutton,  F.CS.,  F.C.I.,  Public  Analyst  for  Norfolk  and  other  places,  consulting  chemist  to 
the  Norfolk  Chamber  of  Agriculture,  and  author  of  eeveral  analytical  worka.  He  deposed  that  whem 
the  baking  powder  was  mixed  with  the  alum  it  became  hydrate  of  alumina.  He  did  not  believe  that  in 
braad  made  with  this  baking  powder  phogj^hate  of  alumina  was  found,  and  it  waa  a  very  difficult  thing 
to  prove  that  it  was.     If  it  were  so  formed  it  waB  believed  that  it  would  be  soluble  in  the  gastrio  juice. 

Mr,  Blofeld  :  la  it  what  you  would  call  a  atrong  or  a  weak  chemical  combination  ? — Weak,  whioh 
meana  tliat  it  is  not  hard  to  dissolve  or  to  decompose.    Many  fluids  would  decompose  it. 

It  is  Baid  that  the  alumina  found  in  bread  neutralises  a  certain  amount  of  phosphoric  acid  in  the 
bread  ;  what  do  you  eay  to  that  ?— It  may  possibly  do  so,  some  portion  of  it.  Snpposing  it  contains 
phosphate  of  almnina  the  fluldi  of  the  stomach  decompose  that  phosphate  of  alumina,  and  the  result 
would  be  that  the  person  would  be  none  the  worse  for  it.  I  have  tested  bread  made  with  baking 
powder  and  bread  made  with  yeast  to  aaoertain  the  amount  of  phosphorio  acid  in  each.  I  made  two 
loftTBB,  or  had  them  made  under  my  Buperintendenoe,  one  with  yeaat  and  the  other  with  the  Norfolk 
baking  powder,  The  yeaat  bread  on  treatment  with  cold  distilled  water  gave  me  S'04  grains  of 
phosphoric  acid  dissolved  by  the  water.  These  were  41b,  loaves.  The  bread  made  with  baking  powder 
gave  me  2-3*2  grains,  being  a  difference  of  72-100th8  of  a  grain  in  a  41b.  loaf,  or  17^-lOOthB  of  a  grain 
in  a  lib.  loaf. 

It  is  said  that  tlie  use  of  baking  powder  hardens  the  gluten  and  the  dextrine  ?— My  opinion  is  that 
it  has  no  such  cCfeot  in  bread.  1  have  tried  an  experiment  to  eee  if  it  did  by  mixing  phosphate  of 
alumina  with  gluten,  but  I  have  made  no  experiment  with  dextrine.  I  do  not  agree  that  phosphate  of 
ftlmnina  renders  the  gluten  less  soluble  from  the  experiments  I  have  made.  My  experiment  was  to  mix 
Lhfi  phosphate  witli  the  gluten  in  a  very  large  excess,  In  one  of  the  boxes  produced  I  have  got  gluten 
without  phosphate,  and  in  the  other  the  same  quantity  of  gluten  with  phosphate  added  iu  five  times  the 
proportion  that  would  be  found  in  the  baking  powder,  and  the  condition  is  not  altered  iu  the  least. 

The  Recorder :  Have  you  tested  iti  solubility? — No,  I  did  not  think  it  was  fair  to  make  sueh  a  test 
with  hydrochlorio  acid.     It  is  not  soluble  in  water,  but  it  ia  soluble  in  the  juiccB  of  the  stomach. 

By  Mr.  Blofeld :  Hydrochloric  acid  has  not  got  the  salivary  iluids  or  the  pepKine  in  it,  Hydrochlorio 
acid  is  only  one  of  the  ingredientB,  and  is  but  a  feeble  reproduction  of  the  gastric  juice.  It  la  like  the 
gastric  juice,  leaving  out  tlie  most  important  parts.  The  salivaiy  flmda  are  particularly  necesaaiy  for 
the  digestion  of  all  kinde  of  food,  like  bread  and  so  on. 

You  would  not  be  surprised  to  find  thiit  Mr.  Muir's  experiments  were  correct,  and  yet  that  if  the 
phosphate  got  into  the  gastric  juice  it  would  do  no  harm  ? — Not  at  all.  I  may  also  say  that  a  very  high 
authority,  Mitsohcrlioh,  of  Berlin,  states  that  compounds  of  gluten  with  alumina  are  perfectly  eolublo 
In  the  juices  of  the  stomach. 

Will  you  tell  us  the  result  of  the  experiment  yon  have  recently  made  with  two  pigs?— Two  healthy 
pigBf  of  about  S  st.  weight  each,  were  purchased  and  placed  in  a  pen  with  a  boarded  floor  to  prevent  them 
getting  earth,  which  contains  alumina.  For  eight  clear  days  they  were  fed  upon  bread  made  with  this 
Norfolk  baking  powder  in  proper  proportions  mixed  op  with  warm  water  to  a  very  soft  aloppy  oongistenoe 
ao  as  to  give  the  best  chance  for  the  formation  of  phosphate  of  alumina.  They  consumed  in  the  eight 
days  911b8.  of  dour,  aud  at  the  end  of  28  days  I  went  and  saw  them  killed. 

The  Recorder:  They  did  not  die  as  the  result  of  the  treatment ?— Oh  no,  air.  Tlie  pigs  hatl 
thriven  wcU  during  that  time  and  their  internal  appearanoea  were  perfectly  healthy,  as  was  admitted 
by  the  butcher  aa  well  as  myself,  I  had  removed  the  stomach  and  the  whole  of  the  bowels,  tmd  had 
them  tied  up  and  sent  to  my  laboratory  where  I  examined  them.  I  opened  one  stomach  where  the  pigi 
were  killed,  and  they  had  the  mixture  of  the  powder  then  in  a  sloppy  condition.  I  removed  separately 
the  contents  of  the  upper  portion  of  the  bowels,  the  second  ntomach,  and  also  the  contents  of  the  lower 
bowels,  or  rectum,  X  took  equal  portions  from  the  two  sets  of  bowels  for  each  pig,  keeping  the  two 
topers  separate,  and  the  two  lowexs  separate.  I  theti  dried  down  these  separate  portions  of  fcecee  in 
platinum  vessols,  and  then  burned  off  the  organic  matter,  with  the  addition  of  small  quandtica  <A 
potash  to  prevent  tho  reduction  of  the  phosphoric  acid ;  the  ceault  ^qu\i\  Vxi  >iaa  *5^,\si.  ^ac^>^  '^oss. 
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tooes.  and  wooM  oontaia  the  whole  of  Ihe  pbosphorio  acid  &ad  other  mineml  matttts  present.  I 
miuie  an  aimlyaiB  of  the  a£h  to  Eud  the  latio  Ivetwceu  the  iilumina  aiul  the  phosphoric  acid, 
annlyais  of  the  upper  bowelu  showed  phosphoric  acid  2-21  per  cent.,  oxide  of  iron  1*08»  alumina  3*68, 
lime  0'9,  miignesia  04,  sulphuric  acid  0'374,  the  remainder  was  UDOonsnmed  oarbon,  alkalis,  ko.  In  the 
ease  of  the  lower  bowels  th(3  propordona  were  phosphoric  acid  2*43,  oxide  of  iron  1*18,  alumina  -ft'Ol. 
lime  1*13,  magnesia  0  54,  sulphurio  add  *343.  On  the  assumpiion  that  the  whole  of  the  phospborifl 
acid  is  combined  with  the  alumina,  the  exoesa  of  alumina  in  the  upper  portion  of  the  bowd  mi 
207  per  cent.,  and  in  the  case  of  the  lower  bowel  315  per  cent.  But  it  is  an  open  question  whether  the 
whole  of  the  phosphorto  acid  is  combined  with  the  alumina,  beoaose  the  other  things  present,  which  are 
stronger  bases,  keep  it  entirely  to  itself.  The  inference  to  be  drawn  from  the  experiment  is  that  the 
gastric  juice  in  the  stoniaob  takes  all  the  phosphoric  acid  it  requires,  and  if  the  phosphate  of  alamina  ii 
there  at  all  the  gastric  juices  absorb  the  phosphoric  acid  out  of  it  if  it  is  required,  leaving  the  hydrate 
of  alumina  in  the  bowel  to  bo  rejected  with  the  fceces.  That  experiment  is  a  guide  to  what  goes  on 
the  human  stomach,  and  I  look  upon  it  ai  an  analogous  case. 

By  Mr.  Cockerell :  la  alum  in  bread  injurious  ?— P<fr  tc,  I  do  not  think  it  should  be  allowed,  been 
it  opena  up  a  way  for  fraud.    Apart  from  that  1  do  not  think  a  little  of  it  used  would  be  injurioua. 
do  not  think  40  grains  in  a  44b.  loaf  would  be  injurioufl.     That  ie  my  private  opinion  ;  I  am  not  giving 
a  medical  opinion  on  that  point.     Chloride  of  alumina  would  be  objectionable  in  a  large  quantity. 

The  Recorder:  I  suppose  you  might  evolve  poisonous  things  out  of  a  mutton  chop? — Oh,  yei. 

By  Mr.  Cockerell :  Mr.  Muir  produced  his  phosplmte  of  alumina  in  conjunction  with  the  gluten; 
mino  was  produced  the  same  way  as  it  would  be  in  the  bread.  I  extracted  the  gluten  from  the  flour  in  a 
pure  state.  The  effect  of  hardening  the  gluten  in  any  way  would  be  to  make  it  tough  like  leather.  It 
is  of  no  use  my  making  experiments  that  do  not  go  on  in  the  stomach.  Those  made  by  Mr.  Muir  wen 
merely  a  waste  of  time  and  nothing  more. 

By  the  Becorder :  1  do  not  dispute  Uie  Boouraoy  of  Mr.  Muir*s  experiments  as  he  made  them.  My 
opinion  of  Mr.  Muir's  experiments  as  a  chemist  is  a  very  high  one,  and  I  think  he  is  a  very  admirable 
axperimeuter. 

By  Mr.  Cockerell :  Mr.  Muir*s  experiments  and  mine  are  not  comparable  because  he  used  hydro 
ohlorio  add,  which  is  not  aU  that  the  gustric  juice  contains,  and  my  experiment  was  with  tho  natural 
juices.     Eight  days'  feeding  of  the  pigs  was  fixed  upon  in  order  that  they  might  get  Hd  of  the  food 
had  had  before  and  fill  themselves  with  ihe  bread.    It  was  an  improved  diet  for  them.    The  food 
no  prejudicial  effect  whatever  upon  the  lining  of  the  siomaoh.    I  have  used  this  baking  powder  for  ynra 
for  all  kinds  of  pastry,  cakes,  ^o. 

By  the  Becorder :  I  have  had  no  reason  to  oomplain  of  its  having  given  dyspepsia,  indigestion,  or 
anything  of  the  kind,  nor  have  my  wife  or  family. 

By  Mr.  Cockerell:  My  ohief  article  of  nutrition  is  not  bread,  but  my  children  live  mainly  upon 
bread  food.    We  do  not  make  bread  with  the  baking  powder ;  we  prefer  yeast  bread. 

The  Recorder :  Possibly  a  person  living  on  this  bread  might  suffer  ill-eCFeots  from  it,  but  would  not 
a  man  suffer  ill -effects  who  had  nothing  to  eat  but  yeast  bread  ?— It  would  be  very  injudicious  in  any 
one  to  live  upon  it. 

Can  you,  after  making  those  experiments,  conscientiously  say  that  you  think  there  is  nothing  in 
this  baking  powdur  that  is  injurious  to  health?— I  do  not  think  there  is,  and  I  gave  that  opinion  seven 
years  ago. 

You  know  the  words  of  the  Act  of  Parliament.  Can  you  say,  as  a  skilled  witness,  that  there  is 
nothing  injurious  to  health  in  it  ?^I  certainly  do  say  so,  and  I  would  not  allow  it  to  be  used  in  my 
house  if  I  thought  otherwise. 

The  Becorder  asked  if  there  w&a  any  need  to  go  further  after  what  this  gentleman  had  said.  This 
was  14  penal  enactment,  in  which  the  hrat  offence  rendered  a  pcriion  liable  to  a  penalty  of  £50,  and  the 
second  to  imprisonment,  with  hard  labour,  for  a  period  not  exceeding  six  calendar  months.  Could  he 
be  expected  to  confirm  this  coaviction  when  a  skilled  witness  like  Mr.  Sutton  (for  whose  opinion  he  had 
the  highest  esteem)  declared  upon  his  oath  that  there  was  nothing  injurious  to  health  in  the  use  of  this 
baking  powder,  roiaiug  the  question  even  upon  the  merits,  without  the  queation  as  to  whether  the  om« 
oame  within  the  statute? 

Mr.  Blofield  said  he  should  like  to  call  Dr.  Thudicom  and  Dr.  Tidy  in  fairness  to  Messrs.  Smith 
and  Sons. — The  Recorder  assented,  and 

Dr.  J.  L.  W.  Thudicum,  F.C.P.,  Lond.,  F.C.B.,  deposed:  I  have  been  frequently  oonaulted  on 
hygienic  questions  by  tlie  Government  and  by  Boards  of  ECealth. 

Mr.  Bloittld :  You  have  been  present  throughout  this  trial,  and,  having  heard  all  the  Cfvidenee  that 
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aB  been  given,  and  the  experimeQU  that  have  been  made  by  Mr.  Mmr  and  those  of  Mr.  Batton,  and  his 
cperienoe  of  this  baking  powder,  is  tliere  in  it  in  your  opmiou  anything  that  is  injuriouB  to  health? — 
a.  my  opinion  there  is  nothing  injurious  in  the  use  of  this  baking  powder. 

Aflsiuning  that  phosphate  of  tdumina  is  formed  in  the  stomach,  would  it  or  woald  it  not  be  deooni> 
osed  in  the  gastric  juices  in  the  stomach? — It  would  be  entirely  decomposed  by  the  gastric  juices  in 
be  stomach. 

Do  yon  admit  that  these  is  phosphate  of  alumina  there  ? — I  merely  assume  that  there  is  for  the 
ixirpo«e  of  this  nrgoment. 

Ib  it  your  opinion  that  there  ia  or  is  not  ?— It  is  not  proved  that  there  is, 

By  the  Becorder  :  The  decomposition  would  tako  place  without  any  extra  effort  of  the  gaatric  juice. 
lie  difference  it  would  make  by  its  presence  would  be  inappreciable. 

By  Mr,  Blofcld :  The  hydrate  of  alumina  in  the  bottle  produced  is  perfectly  harmless. 

The  Becorder  (to  Mr.  Sutton) :  How  much  do  you  say  yon  produced  ttom  a  21b.  Joiil  ?— Six  graini. 

Dr.  Thudioum :  That  rests  upon  the  eridenoo  of  Mr.  Button,  and  I  ooindde  with  it.  It  is  perfectly 
larmleas. 

Mr.  Blofeld :  Dr.  Beverley  may  have  taken  20  grains  ?— He  might. 

You  have  heard  a  good  deal  said  about  the  diminution  of  the  phosphoric  acid  absorbed  into  the 
jBtem  by  the  use  of  this  baking  powder,  will  you  give  us  your  opinion  ? — The  diminution  of  phosphorio 
dd  in  the  human  body  by  the  use  of  this  bekiiig  bowder  would  be  quite  inappreciable,  and  would  be  of 
lo  oonaequence  whatever  to  the  body. 

You  heard  Mr.  Sutton  give  his  evidence  as  to  the  experiment  he  made  with  the  two  pigs  and  the 
<MioiItiaiom  he  came  to.  Do  you  agree  with  the  conclusion  he  drew  F— I  agree  with  them,  and  think  they 
iTO  physiologically  stronger  than  he  put  thL^m. 

The  Rcjoorder  :  You  think  the  experiment  was  a  satisfactory  one? — ^Very  so. 

Mr.  Cockercll,  addressing  the  Kocorder,  siud  he  took  it  that  he  had  decided  the  case,  and  aa  he  (Mr. 
^ockereU)  did  not  apprehend  he  should  be  able  to  alter  the  Becorder' s  view  of  the  matter  it  would  be 
kbaurd  for  him  to  take  up  more  time. 

The  Becorder  said  it  was  satisfactory  to  find  that  there  was  not  bo  much  difference  between  the 
^eatlemen  on  the  one  Hide  and  i>n  the  other.  No  one  disputed  the  accuracy  of  the  experimeuts  made, 
)ut  upon  the  oue  side  hydrochloric  aoid  was  used,  and  on  the  other  aide  it  was  said  by  a  very  able 
^ntlemen  thai  this  acid  was  only  one  of  the  component  parts  of  the  gastric  juice,  and  the  experimeut 
le  made  was  stiiotly  analogaus  to  what  took  place  in  tho  human  system. 

Dr.  Charles  Moymott  Tidy,  M.B.,  F.C-S.  (Profesaor  ol  Ohcmistry,  and  of  ForiinBic  Medicine  at  the 
jondon  Hospital,  Medical  OiMoer  of  Health  for  Islington,  and  late  Deputy  Medical  Officer  of  Health  lor 
he  City  of  Loudon,  &x.}^  was  next  sworn  and  examined  by 

Mr.  Blofeld :  The  first  question  is  as  to  phosphate  of  alumina  being  formed.  Do  yott  agree  that  it 
a  formed  In  bread  by  the  use  of  this  baking  powder,  or  is  it  an  open  quefitiun  or  not  ?— I  think  it  ia  very 
jnprobablc  that  the  phosphate  ol  alumina  is  formed  at  all,  because  in  order  io  form  phosphate  of 
khimina  you  must  have  actual  contact  between  the  phoBphorio  acid  and  the  alumina,  and  1  cannot  sea 
low  that  can  be  brought  about  under  the  ordinary  conditlona  of  digestion,  and  even  granting  that  it 
jooura — and  1  dou't  think  it  makes  the  slightest  diffexeuctj  in  the  case — even  supposing  that  it  does 
jocur,  I  know,  as  a  matter  of  fact,  that  the  phosphata  of  alumina  is  soluble  in  the  gastric  juices  in  weak 
icid  solutions,  and  I  know  that  when  phosphate  of  alumina  is  in  aolution  of  that  nature  with  the 
nembrane  between  and  the  alkaline  blood  on  tho  other  aide  the  whole  of  tbe  phosphoric  acid  tiliers 
ihrough  into  the  blood.  I  know  that  as  a  laboratory  cxporiment,  and  I  know  if  that  occura  as  a  laboratory 
sspenment  it  occurs  much  more  rapidly  in  the  living  tissue. 

Omi  you  see  anything  on  earth  in  tho  use  of  this  baking  powder  which  can  bo  injuriouB  to  healib  ? 
— Ko ;  moat  certainly  not.  I  should  like  to  say,  in  giving  my  opinion  with  respect  to  this  powder,  that 
[  do  not  wiah  to  express  any  opinion  about  alum  in  bread  as  a  means  of  frand.  I  conceive  alum  ought 
not  to  be  uaod  in  large  quantities,  as  it  Ib  not  on  the  question  of  injury  to  the  health,  bat  fur  the  reason 
that  bread  holds  a  larger  quantity  of  wateir  and  bakers  can  use  a  very  inferior  quality  of  Hour.  I  am 
only  giving  my  opiuiou  of  tktM  baking  powder  and  not  of  the  alum  in  bread-making. 

Mr.  Cotiker«il;  Hoi  of  the  use  of  alum  at  all  ? — 1  do  not  give  it*  but  simply  aa  alum  leads  to  fraud, 
The  Recorder:  You  think  thoto  is  nothing  injurioue  in  this  powder? — I^o,  in  the  proportions  in 
which  it  is  possible  to  use  it.  It  might  he  tmd,  *'  Couldn't  you  put  in  a  large  quantity  of  thiti  powder?** 
but  ihia  could  not  be  done  aa  it  would  »puii  the  braad  entijrtdy.  Therefore  it  is  utterly  impussiblti  to  my 
mind  vhai  this  powder  could  be  used  for  the  purpose  of  fraud  from  tbe  point  of  view  from  which  I  pot 
itom  forwafd  and  from  which  alum  ia  ociiasionally  used. 
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Mi  .  Blofeld  aaid  he  h&d  Dr.  Bererley  here,  bat  be  did  not  thinli,  after  the  eyidence  thftt  had  beeo 
giren,  it  was  neoeaeary  to  coll  him.     That  was  his  case. 

The  Recorder,  in  giTing  judgment,  aaid ;  It  is  imnficessary.for  me  to  express  any  opinioo  apon  the 
legal  point  &a  to  whether  tliia  case  folifl  within  the  Act  oClParliametii ;  but  ii  my  opinion  ia  worth 
anything  to  anybody  I  still  adhere  to  the  opinion  I  have  abready  exprcaacd,  that  it  does  not  come  within 
the  Act  for  reasons,  some  of  which  I  have  already  given.  I  decide  this  oaae  npon  its  merits  and  upon  the 
evidence.  After  the  eridenoe  we  have  jofit  hisard  I  do  not  think  thia  baking  powder  is  an  article  of  food, 
or  that  bread  made  with  it  becomes  an  article  of  food  injnrioos  to  health,  and  as  a  matter  ol  fact,  I  find 
in  faToor  of  the  appellants. 

Mr.  Blofeld :  I  have  to  aak  for  oosta. 

Mr.  Goekerell :  I  never  heard  of  any  €OBte  being  given  against  magistrates.    We  come  here  to  op! 
the  decision  of  the  magiatratee. 

The  Becorder :  Who  is  the  respondent  ?— Mr.  Cookeroll :  Mr,  Phillips,  the  provision  inspeetoTi 

The  Eeoorder :  Who  put  the  law  in  force  T 

Mr.  Goekerell  said  proceedings  were  taken  against  the  sellers  of  this  powder  at  Cambridge,  in 
(Itience  of  a  conviction  that  took  place  there  of  a  man  for  selling  buns  made  with  this  powder, 
magistrates  threw  out  a  hint  that  proceedings  ahonld  be  taken  against  the  sellers  of  the  powder. 

Mr,  Blofeld  said  the  buns  in  question  could  not  have  been  made  with  this  baking  powder. 

The  Eecorder  also  said  that  they  oonld  not  have  found  aloin  in  the  bona  if  they  were  made  with 
this  powder*— Mr.  Goekerell :  They  did  not  say  it  was  alum. 

Mr.  Blofeld :  They  did  say  so,  and  here  is  the  conviction  to  prove  it.    (CoDvieticn  handed  in 
The  persons  who  started  these  prooeadingii  were  a  committee  ooimected  with  the  Corporation  aodaot 
magistrates. 

The  Recorder :  I  should  be  loth  to  tnake  an  order  for  oosts,  especially  against  Mr.  Fhillipa,  a  pablifl 
officer  pat  forward  by  the  Cor]K>ration  to  look  after  the  health  of  the  io^v-Qt  but  if  the  oonvtetion  wten 
anstained  I  see  that  the  costs  Mr.  Phillips  would  have  received  frolih  Messrs.  Warren  would  have  been 
£10  Is.  Ordinarily  speaking  I  shoiild  not  think  of  giving  costs  against  the  magistrates  nor  against  a 
public  officer,  but  I  should  like  to  know  the  circumstances  under  which  this  prosecution  was  instituted* 

Mr.  Goekerell  said  be  had  stated  the  circumstances. 

The  Recorder — Wliere  will  the  costs  come  from  7 — Mr.  Cookerell  did  not  know. 

Mr.  Horace  Browne  »aid  they  would  come  out  of  the  Corporation.  His  learned  friend  Mr.  Cookflnll 
wa<  being  instructed  by  the  Town  Clerk, — After  farther  opposition  on  the  part  of  Mr.  Coakerell, 

The  Recorder  said :  I  do  not  eee  why  the  nsual  rcstdts  ahonld  not  follow  upon  a  Buoeesafal  appeal.  I 
quoah  the  conviction,  with  costs.      The  costs  allowed  amounted  to  £100. 


J< 


Mr.  G.  D.  Macdougall  has  been  appointed  Public  Analyst  for  Perthshire. 
Mr,  J.  Napier  has  been  appointed  Public  Analyst  for  the  Borough  of  Ipswichi 
also  for  East  Suffolk. 

Mr.  J.  Carter  BeU  has  been  appointed  Public  Analyst  for  Stulybridge. 


EE  VIEWS. 
A  Y'eari  Cookery,      By  Phillis  Bbownk.      Casscll,  Potter  &  Galpin. 

Cookery  becomes  more  and  more  a  question  of  chemistry^  and  the  waste  of  food 
by  this  means,  becoming  reduced ;  therefor©  when  a  cookery  book  makes  any  claim 
scientific  accuracy  it  is  a  fit  subject  for  review  in  our  columns.  The  preface  to  this  wc 
says:  *•  No  work  of  the  kiud  ou  this  plan  exists.  I  have  specially  addressed  myself  to 
people  of  moderate  income,  with  moderate  kitchen  help  and  ordinary  domestic  utensils." 
It  is  seldom  that  we  find  such  a  hold  statement  as  the  raison  d'/tre  for  a  new  book,  but 
after  caiefully  reading  it  through  from  beginning  to  end,  we  find  that  the  contents  fully 
justify  the  statement  made.  It  is  the  most  unique  and  complete  book  on  cookery  we  have 
yet  seen  ;  unique  in  its  conception,  because  a  separate  menu  is  provided,  not  oiily  for  each 
day  of  the  year,  but  for  every  meal  for  each  day  ;  complete  in  its  directions  which  not 
only  give  ordinary,  and  many  exiraordiuary  roccipts ;  but  even  include  in  the  proper  time 
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ftnd  place,  such  directions  as :  *•  Put  a  oupful  of  hominy  in  soak  in  cold  water  ready  for  to- 
morraw  morning."  A  remarkable  feature  is  the  daily  paragraph  of  things  that  must  not 
1>e  forgotten.  Careful  attention  to  these  paragrajihs,  day  by  day,  would  cause  a  consider- 
able reduction  in  the  expeneeB  of  many  households,  where  a  large  proportion  of  tho  food 
now  cooked,  or  supposed  to  be  cooked,  is  simply  wasted.  American  cereals  and  tinned 
goods  are  judiciously  refen-ed  to,  and  included  in  many  of  the  dishes,  and  the  novel  receipts 
are  not  only  numerous,  but  as  far  as  we  have  yet  tried  them,  generally  good. 


NOTES  OF  THE   MONTH. 

Two  cases  have  been  decided  during  the  month  on  the  subject  of  cream  of  tartar, 
and  it  has  been  hdd  that  the  commercial  salt,  containing  tartrate  of  hme,  is  n  legal 
tender  under  that  name.  Modern  anjol  certainly  always  contains  a  much  larger  pro- 
portion of  lime  than  was  fonnerly  the  case,  owing  to  the  almost  uuiversal  custom  of 
*'  plastering  "  the  grape  juice  ;  but  it  is  a  question  how  far  purification  by  recrystalliza- 
tion  should  be  carried,  before  the  cmde  argol  cim  be  sold  as  cream  of  tartar.  There 
is  no  standard  for  this  apparently,  because  that  of  the  British  Pharmacopoeia  is  taken 
only  when  it  suits  the  defence*  and  wlien  it  does  not  it  is  promptly  repudiated. 
It  is  unfortunate,  therefore,  that  some  analysts  ehoiild  continue  to  take  that  standard 
without  first  making  tliemselvts  acquainted  with  all  the  details  of  the  manufacture 
and  contents  of  commercial  articles,  as  it  only  leads  to  action  tending  to  discredit 
the  general  body.  What  an  analyst  ought  to  do  in  the  case  of  his  getting  any 
article  with  the  commonly  recognised  composition  of  which  ho  is  not  experimentally 
famiUar,  was  well  stated  by  Dr.  Dupr^  at  our  last  meeting,  when  he  said  that, 
under  such  circumstances,  the  analyst  should  aj^ply  to  our  Secretaires  to  furnish 
bim  with  the  names  of  one  or  two  of  the  members  who  had  made  a  specialty  of 
the  subject^  and  then  seek  the  advice  of  the  gentlemen  named  before  certifying.  Had 
this  been  done  in  tho  cases  in  point  the  analyst  would  have  doubtless  been  referred  to 
one  of  our  Vice-presidents,  who  is  well-known  for  the  depth  of  his  mformation  on 
everything  relating  to  wine,  and  to  our  President,  who  ia  daily  engaged  in  the  study  of 
all  relating  to  drugs,  and  between  them  we  are  satisfied  such  adrice  would  have  been 
tendered  as  would  have  induced  the  insertion  of  some  special  remarks  ui  the  certificate, 
tending  to  prevent  prosecution  if  possible.  "We  trust  tliat  all  our  country  friends  will 
in  future  take  this  course,  as  all  om'  specialists  have  expressed  their  perfect  willingness 
to  give  such  advice  in  every  case.  Members  should  not  forget  that  the  very  object  of 
om  Society  is  mutual  self-help,  and  no  scruples  of  false  dehcacy  should  prevent 
their  applying,  as  no  man  can  hope  to  unite  in  liimself  a  perfect  practical  famiharity 
with  all  the  articles  embraced  in  our  very  w^ide  field  of  research,  and  it  ia  no  slur  on 
-  his  general  knowledc^e  that  he  requires  now  and  then  special  enhi;htenmcnt. 


Of  course  the  trade  journals  have  their  fling  as  usual  when  any  prosecutions  break 
down.  The  Chttnist  and  Druiitjutt  comments  on  the  cases  in  an  article  headed 
••  Angellic  Pharmacy,"  but  as  in  this  case  it  fairly  confines  its  strictures  to  a  particular 
analyst's  evidence,  and  does  not  make  it  a  handle  to  denounce  the  whole  body  of  PubHc 
Analysts,  we  must  leave  the  gentleman  affected  to  take  whatever  remedy  he  may  be 
advised  to  adopt,  if  he  feels  desirous  of  doing  so.  The  Pharmaceutical  Journal^  on  the 
other  hand,  talks  loudly  of  oiu'  general  incompetence,  and  suggests  that  thei)'  society 
should  move  so  as  to  obtain  a  more  rigid  scrutiny  of  the  knowledge  of  analysts  before 
appointment.  To  the  latter  desii'e  we  have  nothing  to  say,  and  vur  Society  would 
oordiaUy  second  any  true  effort  to  raise  the  standard  of  analysts ;  but  to  the  cry  of 
general  incompetence  we  return  a  most  unqualified  denial,  and,  in  support  of  that,  wo! 
can  point  to  the  fact,  referred  to  in  our  President's  address,  tlmt  England,  as  repre- 
Bented  by  our  members,  is  at  present  the  leading  source  of  improvements  ui  all 
proccHHes  used  by  PubHc  Analysts,  as  evidenced  by  the  41  papers  read  before  our  Society 
or  pubhflhcd  in  our  columnB  during  the  past  year. 


While  on  this  subject,  wc  wonld  ask  the  learned  doctor  who  presides  over  the 
Pharmaceutical  Journal  what  remedy  he  proposes  in  the  matter  ?     His  own  society  has 
examinations  continually  increasing  in  stringency,  and  would  he  dare  to  say  that,  even 
then,  every  man  who  obtains  the  power  to  legally  write  himself  pharmaceutical  chemist 
is  perfectly  competent  to  deal  witli  every  prescription  wliich  may  be  submitted  to  him  f 
If  BO,  where  the  necessity  for  the   "dispensing  memoranda *'  for  mutual  self-help, 
which  is  so  prominent  a  feature  in  his  journal.     Again,  take  the  medical  and  legal^ 
professions,  both  of  which  guard  their  doors  with  the  utmost  jealousy,  and  do  we  th< 
iind  each  man  universally  cognisant  of  all  diseases  or  poiots  of  law  ?     If  so,  why 
skin,  ear,  eye,  and  brain  speciaHsta,  and  why  the  conveyancer  and  special  pleader 
Hedge  any  scientific  pursuit  with  as  many  barriers  as  yoxi  please,  you  cannot  eni 
universally  competent  men  to  deal  with  every  special  matter  which  may  arise.     Wh] 
then  should  PubHc  Analysts  be  expected  to  be  superhuman  ?     If  the  some  blaze 
publicity  was  necessarily  entailed  on  pharmacists  as  on  Public  /Vnalysts  we  should 
see  which  body  would  come  out  most  sUghtly  scathed.     There  are  no  jom-nals  interested 
in  holding  up  to  pubUc  scorn  eveij  pharmacist  who,  when  engaged  in  counter  prescrib-1 
ing,  mistakes  the  symptoms  of  his  customer,  and  gives  him  a  purge  when  he  ought  toj 
have  let  him  alone  or  referred  him  to  a  medical  man  ;  but  woe  betide  the  Jinalyst  wl»( 
makes  the  slightest  slip,  for  all  his  previous  work  goes  for  nothing  1     Let  the  Pliarmi 
ceutical  Society  render  all  its  members  perfectly  free  from  even  a  chance  of  mistake 
ophiion  before  it  undertakes  to  do  the  same  to  others. 


Another  disputed  case  has  been  heard  on  the  subject  of  alum  in  baking  powd 
and  it  has  been  held  that  tlie  use  of  that  article,  as  a  constituent  in  such  mixtures, 
not  dangerous  to  health  when  combined  with  sodium  carbonate.  It  is  doubtless  a 
victory  for  the  manufacturers,  but  we  have  yet  to  see  its  ultimate  effect  for  public  g 
In  this  case,  at  all  events,  no  blame  can  be  laid  to  the  door  of  the  analyst,  even  by 
most  rabid  detractor,  seeing  that  it  commenced  by  tlie  pi-osecution  of  a  baker  for  al 
in  bims,  and  on  his  stating  that  he  used  this  powder,  the  magistrate  tlirected  a: 
examination  of  the  article,  and  prosecution  of  the  manufacturers.  All  through  t 
case  Mr.  Knights  (ably  seconded  by  Mr.  Muir)  acted  with  skill,  and  made  a  scxies 
interestiug  experiments  in  support  of  the  contention  that  akmi  rendered  bread  in 
gpatible.  The  matter  was  forced  upon  tlie  analyst,  so  tlie  failure  of  the  case  can  in  n 
way  be  attributed  to  him.  The  result  of  the  case  does  not  interfere  with  the  prohibi- 
tion of  the  use  of  alum  in  bread,  because  even  the  defence  witnesses  (brought  up 
at  great  cost  it  was  stated)  said  that,  in  giving  their  opinion  as  to  the  innocence  of  this 
particular  powder,  they  were  not  to  be  held  to  say  that  the  addition  of  alum  to  bread  was, 
in  their  opinion,  allowable.  There  is  no  need  to  fight  the  question  of  danger  to 
health,  when  the  fact  remains  that  the  use  of  alum  enables  the  baker  to  defraud 
pubhc  by  using  inferior  flour,  and  getting  his  loaves  to  hold  more  water,  and  it  ii 
this  view  that  certificates  had  better  be  drawn  in  future. 


BOOKS,    &c.,    RECEFV^D, 

The  Art  of  Perfumery,  by  G.  Septimua  Piesw  ;  The  ChemiBt  arid  Druggist;  The  Brewers'  Gxtordlan; 
The  Briliah  Mediod  Journal ;  The  Medic&l  Press ;  The  Fh&rmaceutic&l  Journal ;  The  Sacdtary  Record  ; 
The  Miller ;  Journal  of  Applied  Science ;  The  Boatou  Journal  of  Chemistry ;  The  Proviaioner ;  The 
Practitioner ;  American  New  Bemediefli ;  Proocsedings  of  the  American  Chemical  Society  ;  Le  Pmticien  ; 
The  Inventors'  Becord;  New  York  Public  Health;  Phil^idelphia  Printers'  Circular;  The  Scientific 
Amehoiii ;  The  American  Trayeller  ;  Society  of  Arte  Journal. 


•,•  Owing  to  the  pressure  on  our  space  this  month,  we  are  compelled  to  hold  over  seTeml  pa] 
and  other  interestiug  matt^^r  alrendy  in  tjTpe,  G«pecially  a  paper  by  ilr.  West  Knights,  on  his  e 
in  the  Norfolk  Baking  Powder  Case. 
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MAKCH,     1880. 


SOCIETY    OF    PUBLIC    ANALYSTS. 


A  GsNERAL  Meeting  of  this  Society  was  held  at  Burlington  House,  on  Wedneaday,  the 
18th  Fobmary,  the  President,  Dr.  Muter,  in  the  chair. 

The  Scrutineers  appointed  to  examine  the  voting  papers  reported  that  Mr.  T.  P. 
Bruce  WarreUj  Analytical  Cheniiat  and  Telegraph  Engineer,  had  been  elected  as  a 
Member,  and  l^lr.  Lionel  Stansell,  Assistant  to  Mr.  C.  H.  Piesse^  as  an  Associate. 

The  following  were  proposed  for  election  as  Members  : — 

J.  G.  Tatters,  Analytical  Cheniiat,  South  Shitdds. 

F.  P.  Perkins,  Public  Analyst  for  Exeter. 

Elwyn  Waller,  Ph.D,,  F.A.C.S.,  School  of  Mines,  Columbia  College,  New  York. 

H.  A.  Mott,  Ph.D.,  F.A.C.S.,  117,  Wall  Street,  New  York. 

H.  Lancaster  Ilobba,  Analytical  Chemist,  Holborn  Yiaduct. 

The  following  papers  were  read  and  discussed  : — 

**  Remarks  on  the  Estimation  of  Milk  Sugar,*'  and  **  A  Process  for  the  Estimation 
of  Cane  Sugar  in  Milk,"  by  J.  Muter,  Ph.D.,  M.A. 

•*  On  a  New  Method  of  Taking  the  Specific  Gravity  of  Sohd  Fats  at  Ordinary 
Temperatareft,"  by  A.  Wynter  Blyth,  M.R.C.S. 

**  On  tbe  Action  of  Alum  in  Bread- Making,"  by  J.  West-Knights,  F.C.8. 

•*  On  Blowpipe  Assays  of  Silver  Lead,"  by  F.  Maxwell  Lyte,  F.CS, 

*•  On  the  Persistent  Occurrence  of  Starch,"  by  F.  P.  Perkins,  PubUc  Analyst  foF 
Exeter. 

'•  A  Series  of  Analyses  of  Air/*  by  H.  Maoagno,  Director  of  Agricultural  Station, 
Palermo.  

The  next  Meeting  of  the  Society  will  be  held  at  Burlington  House,  on  Wednesday, 
March  17th. 


REMARKS  ON  THE  ESTBIATION  OF  RHLK  SUGAR, 
By  John  Mdtee,  Pe.D.,  M.A.,  F.CS. 
Ihsad  before  the  Societi/  of  Puhlic  Analysts,  on  18th  February,  1880, 
I  hate  been  for   some  time  studying  the  behaviour  of   milk  sugar  with  Feliling*8 
solution,  and  now  propose  to  lay  a  aiunmary  of  my  results  before  the  Society,  so  as  to 
give,  if  possible,  an  answer  to  the  oft*repeated  questions:  (1)  What  k  the  best  method 
for  an  analyst  to  follow?  and  (2)  Given  such  method,  what  is  the  true  etjuivalent  for 
calculation  of  residts  ?    I  do  not  propose  to  go  at  tedious  length  into  all  the  numerous 
experiments  on  which  I  have  based  my  coucluBionti ;   suffice  it  to  say,  that  I  have 
definitely  formed  the  following  opinions :  (o)  that  the  best  process  for  general  Tia«i,  v&. 
the  gravimetric ;    {b)  that  it  nhould  be  carried  out  iWiCiOTO^^  \iG  %Vtv<iX  t^^'^  ^k*  ^s^  ^<^ 
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ensure   a  constant  equivalent:  (n  tlmt  the  precipitate  may  be  directly  weighed 
cuprous  oxide  (Cu^O).     I  am  aware  that,  at  first  fiightj  tlie  propoHitions  (a)  and 
will  be  at  once  mentally  disputed  by  persons  prejudiced  by  former  training,  becai 
they  would  naturally  consider  the  volumetric  method  to  be  more  rapid,  and  at  on< 
declare  that  cuprous  oxide  is  not  stable^  and  ought  to  be  Erst  converted  into  cup] 
oidde  before  weighing.    In  answer  to  the  first  objection,  I  may  say  that  when  dealing 
with  lactose,  the  volumetiic  method,  in  which  the  sugar  must  be  brought  into  contact 
little  at  a  time  with  strong  alkali,  never  gives  really  accurate  rostdts  except  by  accident 
and  that  a  really  constant  equivalent  cannot  be  ensm-ed  unless  the  ipJiole  can  be  (tilt 
to  such  a  point  as  will  render  tiu  alkali  harmlesa,  while  the  Fehling*t  solution  is  at  once 
in  sufficient  quantity  to  instantaneomhj  perform  the  whole  reaction,  and  both  the  m/jar  solu 
and  tlie  Fehlinij  are  octualhj  hoilmtj  when  mixed^  points  only  to  bo  attained   by 
gravimetric  process.    In  reply  to  the  second  prejudice,  I  Bay  that  cuprous  03 
precipitated  from  boiling  solutions,  washed  with  boiling  water  so  tliat  it  is  never  iindol; 
exposed,  and  at  once  transfeii'ed  to  a  good  close  drying  chamber,  in  the  air  of  whicl 
there  is  a  httle  petroleum  vapour,  is  really  a  more  convenient  and  accurate  article  foi 
weighing  than  the  very  hygroscopic  cupric  oxide*     This  I  have  proved  again  and  againi 
and  have  definitely  abandoned  the  conversion  into  CuO.   With  regard  to  the  equivalent 
of  milk  sugar  in  copper,  I  have  practically  proved  thai  the  results  of  lierm.  Rodewj 
and  Tollens  (DeiiU  Cftem,  Ges.  Ber.  IT.  2076-84)  are  accurate  as  to  the  alteratioi 
obtainable  under  various  circumstances,  but  I  say  in  addition  that  an  extreme  point  oi 
dilution  may  be  obtained  at  which  the  alkali  ceases  to  affect  the  process,  provided  th« 
'•Fehling"  be  added  boilmg»  and  at  once  in  very  shght  excess,  and  the  precipitate 
not  allowed  to  stand  in  contact  witl)  the  re-agent  for  any  length  of  time.     At  this  poini 
we  obtain  a  constant  equivalent  of  146*3  parts  cuprous  oxide  for  every  100  of  lactose  J 
(or  in  other  words,  7*0  atoms  of  metallic  copper  for  each  molecule  of  anhydi'ous  milk^ 
sugar)  and  so  avoid  deaUng  with  fractions  of  atoms,  which  are  on  their  very  face  most 
probably  inaccurate,  and  the  mere  result  of  special  accidental  circumstances. 

The  exact  details  of  the  procesa  by  which  this  equivalent  can  be  attiiined  within  a 
very  small  fraction  are  as  follows : — 

A  S|-inch  SwediBli  filter  is  well  dried  at  212°,  weighed  rapidly  between  watch 
glaases,  placed  in  a  funnel,  moistened,  and  the  folded  part  weE  pressed  to  the  funji< 
The  sugar  solution  is  diluted  with  boiling  water,  imtil  it  does  not  contain  more  than  '1, 
per  cent.,  and  brought  to  brisk  ebullition  in  a  large  beaker.  A  very  slight  excess  ol 
boili}Uf  *'  Fehhng''  is  tlien  added,  and  tlae  whole  kept  boiling  for  three  minutes  and  set 
settle.  In  a  very  few  minutes  the  precipitate  will  have  subsided  sufficiently  to  enabli 
the  slightly  blue  liquid  to  be  poured  off  qiUte  close  into  another  beaker.  50  c.c.  of  boiling] 
water  are  then  poured  on  iht>  precipitate,  and  it  la  kept  worm  over  a  low  gas  flame  whild 
the  poured  off  hquid  (which  should  also  be  kept  nearly  boiling)  is  passed  through  the 
filter  if  necessary,  but  generally  this  is  not  required,  and  always  to  be  avoided  if 
possible.  As  soon  as  this  is  done,  the  filter  is  washed  with  boiling  water  until  all 
blue  colour  is  washed  out,  jmd  the  main  precipitate  is  then  transferred  to  the  filter* 
taking  care  that  the  latter  is  never  more  than  half  full,  as  the  cuprous  oxide  creeps  up 
Tcry  much.  When  all  is  on,  it  is  rapidly  washed  with  boiling  water^  until  what 
pAsaea  through  ceaseB  to  give  a  pmk  witli  a  drop  of  spirituous  solution  of  phenol- 
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phtlialciii ,  and  when  perfectly  drained,  two  drops  of  potrolenm  spirit  are  dropped  on  to 
the  prucipitate,  and  the  filtt^r  is  removed  from  the  funnel  and  placed  in  a  close  drying 
oven  ftt  212^  on  several  folds  of  hot  and  dry  blotting  pnper.  In  about  half  an  hour  it 
will  be  di'j,  and  the  whole  is  then  rapidly  weighed  in  the  same  watch  glasses  as  were 
originally  used,  pnt  back  into  the  bath  for  a  short  time  longer,  and  again  weighed.  If 
the  weight  be  no  less,  tlien  deduct  the  filter  tare  and  say,  as  146-8  :  100  :  :  weight  of 
precipitate,  which  gives  the  amount  of  milk  sugai'  in  the  original  solution.  The  process 
can  be  completed  in  about  two  hours,  and  since  I  worked  in  this  way  I  have  rarely 
failed  to  get  my  equivalent.  Departing  even  in  the  least,  however,  from  these  exact 
details,  the  equivalent  may  range  from  145  to  150,  and  be  quite  a  matter  of  accident. 
In  (adt  the  whole  estimation  wants  practice  and  rapidity,  but  that  once  attained,  it  is 
jrood. 


A    PROCESS    FOE   THE   ESTIMATION    OF    THE    AJIOUNT    OF    CANE 
SUGAR  ADDED  TO  MILK,  TOGETHER  WITH  THE  WATER  THEREBY 

CONCEALED. 

By  John  Muter,  Ph.D.,  M.A.,  F.C.8* 

Rmd  before  the  Society  of  Public  AnahjstSf  on  ISth  Fehruary^  1880. 

Thk  very  extensive  use  of  *•  Milk  Improvers,"  and  other  similar  nostrums,  nearly  all 
of  which  have  for  tlieir  object  the  dt^feat  of  ordinar>'  methods  of  milk  analysis,  as  well 
08  the  constantly  hicreaaiug  practice  of  making  up  a  short  snpply  by  nsing  condensed 
milk  and  water,  renders  it  imperative  that  Public  Analysts  should  be  on  their  guard  as 
to  the  presence  of  cane  sugar.  Happily  the  qualitative  test  ia  very  simple,  being  that 
of  taste,  ftnd  it  is  only  necessary  to  practise  for  some  da^^s  the  tasting  of  pure  and  sugared 
milk  to  render  oneself  perfectly  proficient  in  detecting  as  Uttle  as  10  per  cent,  of  sugar 
water  of  9*3  per  cent,  which  has  a  gravity  corresponding  nearly  to  that  of  milk,  and 
the  addition  of  which  will  not  reduce  tlie  "solids  not  fat."  The  presence  of  sugar 
being  thus  suspected,  the  question  of  amount  has  to  be  settled,  and  I  have  thought  it 
would  be  of  general  interest  to  our  members  that  I  should  detail  tlie  process  we  have 
now  for  some  tiiue  used  at  the  South  London  Central  Pubhc  Laboratory  for  this 
purijose,  by  wMch,  us  will  be  seen,  the  total  sugar  is  dinctli/  uri/jhed,  and  the  estimated 
milk  sngar  having  been  deducted  the  difference  expresses  added  sugar.  It  is  as 
follows : — 

Ten  grammes  of  the  milk  are  poured  upon  4  grammes  of  hydrated  calcium  sulphate 
in  a  basin,  and  evaporated  to  perfect  dryness,  with  frequent  stirring,  so  that  nothing 
sticks  to  the  basin.  The  dry  residue  is  powdered,  macerated  with  ether,  thrown  on  a 
JnVr/  filter  over  a  tared  beaker  and  percolated  with  etlier  till  free  from  fat.  The  ether 
is  then  evaporated  off,  and  the  beaker  plm  fat  is  weighed,  by  which  the  percentage  of 
fat  is  ascertained.  Tlio  contents  of  the  filter  are  then  transfen'ed  to  a  beaker,  together 
with  the  filt^T  itself,  and  20  c.c.  of  hot  (but  not  actually  boiling)  water  are  added,  and 
the  whole  well  stirred.  30  c.c.  of  rectified  spirit  (00^^  o.p.)  are  then  added,  and  the 
mixtm'e  is  allowed  to  cool,  stlrnng  occasionally.  When  cool  it  is  tin-own  on  a  filter 
placed  over  a  long  graduated  measmre,  and  washed  with  proof  spirit  {2  parts  by  volume. 
of  water,  and  8  of  60  o.p.  spirit)  until  the  filtrate  nwi^^viki^?.  Viv^  v!,,?^-,^  ^\a.^  -^^oas^ 


I 


1 


as 
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extraction  is  usually  complete.     The  filtrate  is  then  divideil  into  two  ei^ual  parts,  and' 

one  portion  is  evaporated  in  a  platinum  dish  and  then  placed  in  the  drjing  oven  ai 

212^  till  constant  in  weight.    The  weight  is  noted  and  the  dish  and  contents  are  ignit 

for  some  time  at  a  dull  red  heat  and  again  weighed,  when  the  total  weight,  less  tliat  o 

the  dish  plus  ash,  gives  total  sugar,  which  is  multipHed  by  20  to  get  percentage.  The  other 

portion  of  the  filtrate  has  meanwhile  been  evaporated  on  the  water-bath  until  the  smell 

of  spirit  has  passed  off,  ajid  it  is  then  washed  into  a  large  beaker,  diluted  with  boiling 

water  to  200  c.c,  treated  with  boiling  "  Fehling/'  and  the  milk  sugar  ia  estimated 

exactly  as  described  in  my  previous  paper  on  tliat  subject.     The  weight  of  the  cupi-oua 

oxide  obtained  is  multiplied  by  20,  and  the  calculated  from  14(J  to  100.     (The  fraction 

of  *9  on  the  equivalent  may  be  di6reg«rdej\a  tJie  process  is  not  accurate  within  that 

amount.)     The  weight  of  milk  sugar  thus  found  is  then  deducted  from  the  total  sugar, 

and  the  difference  (if  over  '5)  is  put  down  as  cane  sugar.     If  over  '5  and  under  I'O,  a 

rebate  of  '2  per  cent.,  and  if  over  1  but  under  1-6,  an  allowance  of  '1  is  to  be  made; 

but  if  the  sugar  reaches  over  2  per  cent.*  it  may  be  taken  as  it  stands,  for  the  following 

reasons.     Dealing  with  pure  milk  in  a  series  of  triiUs  we  got  the  followuig  differences, 

due  to  the  presence  of  bodies  unestimated  by  '*  Fehling,"  or  to  natural  inherent  error 

Total  BTigar 502 

MilkiHigiir ,        4-94 


I 


DilTereuoe 

Total  sugar. . 
Biilk  sugar  . . 


Difference 
Total  BQgai.. 
Milk  tDgar  .. 


'06 

510 

4-77 

•33 

500 

4-80 

lowest. 


highett  (probably  lose  in  On  *0  and 
carbon  left  iu  aah). 


DifTereDoe 


•30 


lair  average  milk. 


It  is  therefore  evident  that  by  allowing  the  extreme  limit  of  *6  before  condemning 
a  milk,  we  guard  entirely  against  risk  of  error.  m 

As  the  amount  of  cane  sugar  increases,  and  consequently  also  the  water  it  conceals,^ 
the  amount  of  natural  error  due  to  unestimable  bodies  sinks,  as  will  be  seen  from  the 
following  experiments  taken  at  random  from  our  books,  as  being  fair  average  ones  to 
indicate  the  possible  accuracy  of  the  process. 

1.  A  Milk  containing  10  per  cent,  sugar  water  of  9-3  per  cent,  strength — 


Total  sugar 
Milk  sugar 


Caae  sugar  found 
„        „    by  theory 


Pifference    . . 

2.  A  Milk  ipvith  20  per  cent,  of  sugar  water- 
Total  sugar 
Milk  sugar 


Cftoe  sugar  found 


by  theory • .         1*8« 

Difference '11 


5-56 
4-45 

Ml 

•9a 

'18 

677 
380 

MI7 
l-8« 
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8.  A  Milk  with  80  per  cent,  of  sugar  water — 

Total  sngar        ••        6*18 

MilkBugar  8-85 

Cane  sugar  found         2*88 

„        „    by  theory 2*79 

Difference *04 

The  prooefis  is  therefore  reliable  within  an  extreme  of  '8  per  cent.,  which  is  really* 
I  believe,  due  to  the  difficulty  of  getting  a  perfect  ash  without  either  on  the  one  hand 
leaving  some  charcoal,  or  on  the  other  volatilizing  some  chlorides. 

The  analysis  of  the  milk  is  completed  by  taking  a  total  residue  and  ash  in  the 
usual  way.  As  an  example  of  how  nearly  the  added  water  may  be  calculated,  let  us 
take  Milk  No.  1,  which  showed — 

Total  soUdB       ..         ..        12-89 

Fat         2-90 

Solids  not  fat 9-39 

Ash         -71 

And  correct  it  as  followjs : — 

Apparent  solids,  not  fat  9*39 

Cane  sugar  found . .        1*11 

True  solids  not  fat 8*28 

then 

8-28  X  100 

«  92  per  cent,  milk  by  the  Society's  limit. 

9 
or 

8*28  X  100 

=s  89  per  cent,  milk  by  Wanklyn*s  standard. 

9-8 

Whereas  it  was  as  we  have  seen,  actually  90  per  cent,  of  pure  milk,  and  would 
have  passed  as  unadulterated  if  not  examined  by  this  process.  I  have  used  the  process 
several  times  in  actual  practice,  and  in  every  case  the  use  of  condensed  milk  has  been 
afterwards  admitted  in  court,  so  I  consider  that  it  is  one  which  may  be  safely 
recommended  for  general  use,  always  remembering  that  if  after  proper  training  of  the 
palate  you  cannot  taste  sugar  in  a  sample,  there  is  no  use  seeking  for  it,  and,  indeed,  to  do 
BO  is  to  invite  chances  of  error. 

I  may  mention  that  I  am  now  experimenting  on  an  inversion  process,  having,  I 
believe,  substantiated  the  fact  that  lactose  does  not  invert  into  galactose  by  the  ordinaxy 
method  used  with  the  sugar  polariscope,  viz. : — heating  60  c.c.  sugar  solution  to  68°  0. 
with  5  c.c.  of  fuming  HCl,  but  my  results  are  not  sufficiently  advanced  to  warrant  any 
change  in  our  process,  and  I  doubt  if  the  double  determination  of  sugar  will  prove 
any  advantage  over  the  evaporation  method  as  detailed  in  this  paper,  seeing  that  we 
cannot  use  the  Fehling  volumetrically  with  any  real  degree  of  certainty. 

In  the  discussion  which  ensued,  Mr.  Wynter  Blyth  said  he  thought  Dr.  Muter  was 
the  first  to  establish  in  a  court  of  law  that  cane  sugar  really  is  oaod  in  xdqS&l^  vd^^v^sb^*^ 
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out  that  analysts  must  look  after  that  particular  thing.  As  to  extracting  the  sugar 
with  solvents  in  the  w.ay  indicated »  he  himself  generally  preferred  to  precipitate  the 
caseine  in  the  manner  mentioned  in  his  paper  published  last  year  in  the  Journal  of  the 
Chemical  Society,  By  using  that  process  fairly  pure  milk  sugar  crystals  could  be 
obtained,  and  sometimes  he  had  got  almost  perfectly  white  crystals.  He  mentioned 
that  the  Tartars  separated  the  sugar  from  milk  by  freezing  the  milk  when  a  kind  of 
white  flour  is  formed  on  the  ice.  This  flour  they  scrape  ofif  and  make  into  cakes,  which 
they  eat. 

Mr.  Hehner  said  that  one  objection  which  had  been  urged  against  filtering  the 
alkaline  copper  solution  was  that  the  solution  acted  very  strongly  upon  some  kinds  of 
filter  papers,  and  dissolved  the  cellulose  in  them,  but 

Dr.  Muter  said  that  in  nine  cases  out  of  ten  the  solution  did  not  act  on  the  filter. 


ON  THE  COMPOSITION  OF  UNFERMENTED  WINES  OF  COMMERCE. 

By  J.  Carter  Bell. 
Read  before  the  Society  of  Public  Analysts ,  on  14th  Jan.f  1680. 

Lately  I  have  had  some  of  these  so-called  wines  to  examine,  which  were  alleged  to 
be  manufactured  from  the  pure  juice  of  the  grape.  My  opinion  is,  and  I  think  it  will 
be  shared  by  those  who  study  the  following  analyses,  that  the  juice  of  the  grape  is 
totally  absent.  These  samples  of  wine  have  been  made  the  subject  of  legal  proceedings, 
and  the  defendants  on  cross-examination  stated  that  they  were  made  from  sugar, 
crystaUised  tartaric  acid,  salycylic  acid,  and  one-sixth  of  grape  juice. 

No.  1  bottle  was  labelled:  **  Unfermented  Port  Wine,  manufactured  from  the  juice 
of  the  grape,  for  family  and  sacramental  x)nrposes." 

Specific  gravity  1100.  lOO  Tolumes  oontain 

Volatile  acid,  calculated  as  acetic      . .        . .  '006 

Tartaric  acid         '502 

Sugar  (invert) 21-2 

Ash -0396 

Insoluble  ash  in  water *0185 ;  or  46*8  per  cent. 

Soluble  ash  in  water '0210 ;  or  531        „ 

Residue,  dried  at  230'='  F 24-60 

Salycylic  add 02 

The  ash  contained  traces  of  chlorine,  sulphuric  acid,  phosphoric  acid  and  potash. 
No.  2  bottle  was  labelled:   "  Unfermented  Wine,  Sherry,  manufactured  from  the 
juice  of  the  grape,  for  family  and  sacramental  purposes.'* 

Specific  gravity  1098. 

Volatile  acids,  calculated  as  acetic      . .        . .       '006 

Tartaric  acid        '581 

Sugar  (invert) 22-900 

Ash -019 

Insoluble  ash  in  water '009 ;  or  47*3  per  cent. 

Soluble  ash  in  water -010 ;  or  62-6        „ 

Residue,  dried  at  230«>  F 26-421 

Saly<^lic  acid O'lOO 
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This  ash  also  contained  traces  of  sulphuric  acid,  phosphoric  acid,  potash  and  soda. 

No.  8  bottle  was  labelled:   **  Unfermented  Juice  of  the  Vine,  pure  uncoloured 

virgin  fruit  of  the  vine,  nutriment  of  the  grape  without  the  uritant,  for  sacramental 

and  dietetic  purposes,  and  in  all  cases  where  wine  is  generally  used.    This  alone  should 

be  used  where  any  wine  is  required," 

Specific  gravity  1120. 

Volatile  acids,  calculated  as  acetic      • .        . .  *005 

Sugar  (invert) 28-508 

Tartaric  acid        -616 

Ash 026 

Insoluble  ash  in  water *012 ;  or  46*1  per  cent. 

Soluble  ash  in  water *014 ;  or  53*8        „ 

Residue,  dried  at  SSO*" 29*821 

Salycylic  acid        '123 

The  price  charged  for  these  liquors  was  28.  6d.  a  bottle.  I  reported  that  they  were 
merely  solutions  of  sugar  and  tartaric  acid,  flavoured  and  coloured,  and  kept  from 
fermenting  by  the  addition  of  a  little  salycylic  acid.  I  have  made  a  partial  analysis  of 
the  juice  from  black  and  white  grapes  to  compare  with  the  above. 

Juice  of  Black  English  Grapes : — 
Specific  gravity  10835. 

Residue  at  2120  F 22*902 

Residue  at  230°  F 18-616 

Sugar         13-210 

Total  free  acid,  calculated  as  tartaric  . .        . .  *700 

Ash '366 

Insoluble  in  water          *0336 ;  or  9*43  per  cent. 

Soluble  in  water *3224 ;  or  90*56      „ 

Juice  of  White  Almeria  Grapes : — 
Specific  gravity  1071. 

Residue  at  212°  F 20*282 

Residue  at  230"=»  F 15*960 

Sugar         12*60 

Total  free  acid,  calculated  as  tartaric  . .         . .      *60 

Ash -331 

Insoluble  ash  in  water '035 ;  or  10*67  per  cent. 

Soluble  ash  in  water        '296;  or  89*42        „ 

I  think  it  is  very  evident  that  one-sixth  of  grape  juice  is  not  in  the  so-called  wines, 
for  it  would  have  raised  the  percentage  of  ash,  and  also  have  increased  the  percentage 
of  solubility. 

Mr.  Heisch  expressed  his  surprise  that  the  case  was  taken  into  court.  He  could  not 
understand  what  the  nature  and  quality  of  an  unfermented  wine  should  be.  In  ancient 
time  the  juice  of  the  grape  was  certainly  looked  upon  as  wine,  but  its  keeping  qualitias 
were  doubtful. 

Mr.  Alien  thought  it  was  clearly  the  purchaser's  duty  to  take  the  matter  into  court. 
There  was  always  some  confusion  in  the  English  language  between  wine  and  vine,  but 
if  they  called  it  unfermented  wine  it  certainly  represented  that  it  was  made  from  the 
vine. 

Dr.  Dupr^  regretted  that  such  a  case  should  have  been  brought  into  court.  Ha 
himself  was  consulted  by  someone  who  wanted  to  institata  Bk  -^xo^wsSasstiN  \ia  ^aasasis^ 


some  wine,  and  Bubstautially  agreed  witli  Mr.  Bell's  analysis.  His  sample  was  almost  free 
from  potash,  he  could  not  detect  any  with  the  spectroscope,  consequently  it  was  not 
juice  of  the  grape  :  but  then  came  the  question — Was  it  manufactured  from  the  juice 
of  the  grape  ?  Was  it  cane  sugar  inverted  by  the  use  of  tartaric  acid  ?  It  was 
impossible  to  say  whether  invert  sugar  was  cane  sugar  inverted,  or  whether  it  was 
grape.  In  the  second  place,  the  tartaric  acid  was  undoubtedly  derived  from  the  grape. 
The  chemist  cannot  say  that  it  is  not  a  sugar  of  the  grape ;  he  has  to  admit  that 
tartaric  acid  comes  from  the  grape,  and  for  that  reason  he  (Br.  Dupr^)  declined  to  have 
anything  to  do  vnih  the  case.  He  could  not  possibly  prove  that  it  was  not  the  juice  of  j 
the  grape,  although  it  was  obviously  an  imposture. 


ALCOHOL  TABLES,* 
By    Otto    Hehnek,    F.C.S, 

Every  cliemist  who  has  to  make  alcohol  determinations,  must  have  felt  the 
of  eompleie  Alcohol  Tables,  such  as  would  give  for  aO  possible  specific  gravities 
pure  water  to  absolute  alcohol,  the  percentages  of  alcohol  by  weight,  by  volume,  and  of] 
proof  spirit.     A  great  number  of  elaborate  tables  are  in  existence,  and  are  to  be  found 
in  every  comprehensive  work  on  chemisti*y»  but  there  is  none,  as  far  as  I  am  aware, 
which  answers  the  requirements,  giving  at  a  glance  the  data  above  mentioned,  without 
entailing  the  trouble  of  a  calculation. 

To  meet  that  want,  the  following  tables  have  been  compiled  and  calculated. 

The  excellent  tables  of  Fownes — giving  the  percentages  by  weight,  of  Gay  Lussac— 
giving  volumina,  and  of  Diinkwater,  are  all  at  present  in  use,  but  unfortunately  theyi 
do  not  agree  absolutely  with  each  other:  thus,  for  instance,  absolute  alcoliol  according  to^ 
Fownee  and  Kopp  has  a  specific  gravity  at  15'6**  C.  of  0'7088,  and  according  to  Gay' 
LuBfiftc  of  0-7946.      All  later  investigators  having  confirmed  the  general   accuracy  of  J 
Fownes'  table  (which  gives  whole  percentages  only),  tins  has  been  taken  as  the  basis  of  j 
calculation.     But  it  became  necessary  to  include  in  tho  table  the  specific  gravity  of] 
proof  spirit,  which  according  to  Drinkwater  is  0*9108,  corresponding  to  49'24  per  cent 
of  alcohol  by  weight,  in  the  tables,  since  all  excise  calculations  are  based  upon  proof 
spirit.     According  to  Fownes »  however,  a  specific  gravity  of  0*9198  does  not  c<:>rrespond 
to  49*24  per  cent,  of  alcohol,  but  to  49'37  per  cent.     This  tigi^re  was  consequently 
dove-tailed  into  the  tables  with  as  low  gratUents  as  possible. 

The  following  rules  were  followed  in  the  calculations. 

To  convert — 

Specific  gravity  x  per  cent,  weight. 

~   "  0*7988 

0*7988  X  per  cent,  volume. 

Specific  gravity. 

Vdume  into  proof  spirit  =  per  cent,  volume   x   1'7625. 

Weight  into  proof  spirit  =   per  cent,  weight   x   specific  gravity  x  2*20771. 

Degrees  under  proof   are  obtained    by    subtracting   percentages    of   proof  spirit  i 

lower  than  100  from  that  figure,  and  degrees  over  proof  by  the  siibtraction  of  100  ixom 

percentages  of  proof  spirit  lying  between  proof  and  absolute  alcohol, 

*  Theae  Tables,  of  whioh  we  print  four  pagoa  this  month,  v>iil  he  comprised  in  four  or  live  namt 
o!  Th»  Aifu-TST,  and  the  paging  haa  been  po  arranged  that  when  the  volume  is  bound  the  vhole  of  the' 
Tables  mBj  be  placed  together. 


Weight  into  volume 
Volume  into  weight 


I 
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All  figuTee  were  eaJoalated  to  the  tliird  decimal,  aod  then  abbreviated  to  the  second,       1 

The  greatest  possible  care  has  been  taken  to  exclude  mistakes,  and  although  it  can       I 

hardly  be  hoped  that  such  be   entirely  absent— ^cooBidering  that  the  table  includes        H 

thousands  of  figures — they  will^  it  i3  hoped,  in  no  case  be  found  Borious,                                H 

No  originality  whatever  is  claimed  for  these  tableB,  and  if  they  be  but  found  to        ■ 

save  some  trouble  and  calculation,  the  large  amount  of  work  which  they  embody  will        ■ 

not  bAve  been  expended  in  vain.                                                                                              1 

Absoltito  Alcohol 

by  weight;  per 

Mint. 

AhBOlote  AMmho 

by  Tolnnio;  per 

oeot. 

Pnmf  spirit; 
pureeal. 

Sp.  Gniitj 

ti  eo»  F.  =^ 

16-6«»  C* 

Abdolntci  Alcobo 
bjurqight;  pw 

1  AbBolQt«  Alccho 

^     Proof  Spiiil; 

10000 

..    000  .. 

! ..  000 .. 

,.   0  00  .. 

"9991* 

..     005    .. 

..     007    .. 

..    012    .. 

1    9959 

. .    233  . . 

..  2*93  .. 

..    S13   .. 

8 

..     0*11    .. 

..    013    .. 

..    0-23    ., 

8 

..    889    „ 

,,    800   ,. 

,.    626    .. 

7 

..    015    .. 

.,     0-20    .. 

..    0-36    .. 

7 

..    2-44   .. 

..    3  07    .. 

..     6-37    .. 

6 

. .     0-21    . . 

..    0-26    ., 

..    0-46    .. 

« 

..    3-60    .. 

,.    8*14    .. 

..    649    .. 

5 

..    0^26    .. 

..     0  33    .. 

,.    0-58    .. 

6 

..    8*66    .. 

..    8'31    .. 

..    6-81    .. 

4 

..    0-32    .. 

..    0-40   ,. 

..    0-70    .. 

4 

..    261    .. 

..    d'26    ..  \  ..    674    ..           ■ 

a 

..    0'37    .. 

..    0'46    ., 

..    0'81    .. 

8 

,.    2*67    .. 

,,    8*86    .. 

..     686    .. 

2 

..    0-42    .. 

..    0-63    ., 

,,    0'93    .. 

a 

,.    2  72    .. 

..    8*42   .. 

.,    6-98    .. 

1 

..    0-47    .. 

..    0-60    ,, 

..    1-04    .. 

1  1  ..    278    ., 

..    3*49    ,. 

,.     610    .. 

0 

..    0  5Z    ,, 

..    0-66    .. 

..    116    .. 

0 

..    2-83    .. 

..    3*65    .. 

..     6  32    .. 

9089 

..   0  58   .. 

..  073  .. 

.,    1*28  .. 

9949 

..  289  ,. 

,.  3-62  .. 

..  6-34  .. 

8 

..    0-68    .. 

..    0-79    ,. 

. .    1'39    . , 

8 

..    294    .. 

..    3'6»    ,. 

..    6'47    .. 

7 

..    0-68    .. 

.,    0-86    .. 

..     1-51    .. 

7 

.,     300    .. 

..    3*78    ,. 

..    6-58    .. 

6 

..     0-74    ,. 

..    0-93    „ 

..     1-62    ,. 

8 

..    3*06    ., 

..    3*83    .. 

-.     672    ,. 

6 

..     0-79    .. 

..    0-99    .. 

..     1-74    .. 

5 

..    3*12    .. 

..    3*90   .. 

. .    6-84    . , 

4 

..    O'U    .. 

.,     1-06    .. 

..     1-86    ,. 

4 

..    3*18    .. 

,.    3-98    ., 

..    6-97   ., 

3 

..    0*89    .. 

..    113    •. 

..    1-97    .. 

a 

,.    3*24    .. 

,.    406    ., 

..    7-10    .. 

3 

,.    0-96    .. 

..     119    .. 

.,    209    .. 

3 

..    3-29    ., 

..    4  13    ..  1  ..     7*28    ..            ■ 

t 

,.    100    .. 

..    1-36    .. 

,.    2*20    .. 

1 

..    3-35    .. 

..    4*30    ..  1.,    7-36    ..            1 

0 

..    1-06    .. 

..    1-34    .. 

..    2*34    .. 

0 

..    3-41    .. 

..    4*27    .. 

..    7*49    ., 

1       9979 

..     112   .. 

..    1-42  .. 

..  2-48  .. 

9939 

..  3-47  ,. 

..  4*34  ,. 

..    7*61  ., 

8 

..     M9    .. 

..     1*49    ., 

.,    3-61    ,. 

« 

..    368    ,. 

..    4*43    .. 

..    7-74   .. 

7 

..     1-26    .. 

..     1*57    .. 

..    2*76    .. 

7 

..    8-69    .. 

-.    4*49    .. 

.*    7*87    .. 

6 

..     I'Sl    ..     ..     1-66    .. 

..    2*89    .. 

e 

..    8-66    .. 

..    4*68    .. 

..    800    .. 

5 

..     1-37    .. 

..    1-78    .. 

..    8-03    .. 

8 

..    3*71    ,. 

..    4*68   .. 

,,    813    .. 

4 

..     1-44    .. 

..     1*81    ,. 

..    816    «. 

4 

..    8*76    .. 

..    4*71    .. 

,.    8*26    .. 

8 

.,     1-50    .. 

..    1*88    .. 

..    8-30    ., 

8 

..    3  82    .. 

..    4*78   .. 

..    8-38    .. 

2  1 

..     1-66    .. 

..     1*98    .. 

..    8*44    .. 

3 

,.     3*88    .. 

..    4*86    .. 

,.    8'61    .. 

1 

..   lea  .. 

..    2-04    ., 

..    8*58    ., 

1 

.,    3-94    .. 

..    4*98    ,. 

..    8fl4    ,. 

« 

..    1-69   .. 

.,    2-12    .. 

..    8-71    .. 

0 

..    4-00    .. 

.,    600   ,. 

..    8  77    .. 

9969 

..    175  .. 

..  2  20  .. 

..  3-85  ., 

9929 

..  406  .. 

..  508  .. 

. .  8*90  . . 

8 

..     1-81    .,  ' 

..     2  27    ., 

.-    899    ,, 

8 

..     4*12    ..  ' 

..     6-16    .. 

..    904    .. 

7 

..     1'87    .,  1 

,,     2-35    .. 

,,    413    .. 

7 

..    419    .. 

..    5-24    .. 

..    9-18   .. 

6 

..    1-94    ., 

..    2-43    ., 

..    4-36    .. 

6 

..    4-36    .. 

..    6-83    .. 

..    9'81    ..  ^    • 
..    9-46    ..   % 

5 

..    200    ,. 

.,    2-61    .. 

..    4-40   .. 

5 

,.    4*31    .. 

..    6*39    ., 

4 

..    2-06    .. 

..    2*68    ., 

*.    4-63    .. 

4 

..    4*87    .. 

..    6*47    .. 

,.    9.68    ..       • 

'             3 

..    311    .. 

..    3-62    .. 

..    484    .. 

8 

..    4-44   ,. 

.,    B'B6    .. 

..    9*79    .. 

^            2 

..    217    .. 

.,    3'78    .. 

..    4'76    .. 

3 

..    4*50    ., 

,.    5*68    ,. 

..    9*86    .. 

1 

..    2-22    .. 

..    3'79    .. 

..    4*69    .. 

1 

..    4  66    ., 

..    5-71    ., 

.,    Qk'^    .. 

0 

..    2-28    .. 

..    3-86    .. 

..    8*01    .. 

Q^ 

..    V?»^    ,.\,.    W^    .^     ..\ft*V^     ^'^J 
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AbmlnteAleohol 

Abflolnte  Aloohol 

Proof  Spirit; 
poroent. 

Sp.GimTit7 

AbMlnte  Aloobol 

AbMlnte  Alcohol 

Proof  Spiiii; 
percent. 

l6-6«  0. 

bywdght;  p« 

MQt. 

byTolnme;  per 
eeat. 

at60«F.- 

by  weight;  per 
eent. 

by  Tolmne ;  per 
cent. 

•9919 

..  4-69  .. 

..  5-86  .. 

..10-26.. 

•9869 

..  800  .. 

..   995  .. 

..17-43.. 

8 

..    4-76    .. 

..    6-94    .. 

..  10-40  .. 

8 

..    8-07    .. 

..  10-03  .. 

..  17-68  .. 

7 

..    4-81    .. 

..    602    .. 

..  10-54  .. 

7 

..    8-14    .. 

..  1012  .. 

..  1774  .. 

6 

..    4-87    .. 

..    6-10   .. 

..  10-67  .. 

6 

..    8-21    .. 

..  10-21  .. 

..  1789  .. 

5 

..    4-94    .. 

..    617    .. 

..  10-81  .. 

5 

..    8-29    .. 

..  10-30  .. 

..  18-04  .. 

4 

..    600    .. 

..    6-24    .. 

..  10-94  .. 

4 

..    8-36    .. 

..   10-38  .. 

..  18-20  .. 

8 

..    606    .. 

..    6-32    .. 

..  1108  .. 

3 

..    8-43    .. 

..  10-47  .. 

..  18-35  .. 

2 

..    6-12    .. 

..    6-40   .. 

..   11-21  .. 

2 

..    8-50    .. 

..  10-56  .. 

..  18-50  .. 

1 

..    619    .. 

..    6-48    .. 

..   11-36  .. 

1 

..    8-67    .. 

..  10-66  .. 

..  18-66  .. 

0 

..    6-25    .. 

..    6-65    .. 

..  11-49  .. 

0 

..    8-64    .. 

..   10-73  .. 

..  18-81  .. 

•9909 

..    5-31  .. 

..  6-63  .. 

..11-62  .. 

-9859 

..    8-71  .. 

..10-82.. 

..  18-96.. 

8 

..    6-37    .. 

..    6-71    .. 

..  11-76  .. 

8 

..    8-79    .. 

..  10-91  .. 

..  19-11  .. 

7 

..    6-44    .. 

..    6-78    .. 

..  11-89  .. 

7 

..    8-86    .. 

..  1100  .. 

..  19-27  .. 

6 

..    6-60    .. 

..    6-86    .. 

..  1203  .. 

6 

..    8-93    .. 

..  1108  .. 

..  19-42  .. 

6 

..    6-66    .. 

..    6-94    .. 

..  1216  .. 

5 

..    900    .. 

..  11-17  .. 

..   19-68  .. 

4 

..    5-62    .. 

..    701    .. 

..  12-30  .. 

4 

..    9-07    .. 

..  11-26  .. 

..  19-78  .. 

8 

..    6-69    .. 

..    709    .. 

..  12-43  .. 

3 

..    914    .. 

..  11-35  .. 

..  19-89  .. 

2 

..    5-75    .. 

..    717    .. 

..  12-67  .. 

2 

..    9-21    .. 

..  11-44  .. 

..  20-04  ., 

1 

..    5-81    .. 

..    7-26    .. 

..  12-70  .. 

1 

..    9-29    .. 

..  11-62  .. 

..  20-19  .. 

0 

..    6-87    .. 

..    7-32    .. 

..  12-84  .. 

0 

..    9-36    .. 

..  11-61  .. 

..  20-35  .. 

•9899 

..  5-94  .. 

..  7-40  .. 

..12-97.. 

•9849 

..  9-43  .. 

..  11-70.. 

..20-50.. 

8 

..    600   .. 

..    7-48    .. 

..  13-11  .. 

8 

..    9-60    .. 

..  11-79  .. 

..  20-65  .. 

7 

..    607    .. 

..    7'57    .. 

..  13-27  .. 

7 

..    9-67    .. 

..  11-87  .. 

..  2e-81   .. 

6 

..    614    .. 

..    7-66    .. 

..  13-42  .. 

6 

..    9-64    .. 

..  11-96  .. 

..  20-96  .. 

5 

..    6-21    .. 

..    7-74    .. 

..  13-57  .. 

6 

..    9-71    .. 

..  1205  .. 

..  2111   .. 

4 

..    6-28    .. 

..    7-83    .. 

..  13-73  .. 

4 

..    9-79    .. 

.,  1218  .. 

..  21-27  .. 

8 

..    6-86    .. 

..    7-92    .. 

..  13-88  .. 

3 

..    9-86    .. 

..   12-22  .. 

..  21-42  .. 

2 

..    6-43    .. 

..    801    .. 

..  1404  .. 

2 

..    9-93    .. 

..  12-31   .. 

..  21-67   .. 

1 

..    6-50   .. 

..    810    .. 

..  1419  .. 

1 

..  10-00    .. 

..  12-40  .. 

..  21-73  .. 

0 

,.    6-57    .. 

..    818    .. 

..   14-35  .. 

0 

..  1008    .. 

..  12-49  .. 

..  21-89  .. 

•9889 

..  6-64  .. 

..  8-27  .. 

..14-50.. 

-9839 

..10-15  .. 

..12-58.. 

..2206.. 

8 

..    6-71    ., 

..    8-36    .. 

..  14-66  .. 

8 

..  10-28    .. 

..  12-68  .. 

..  22-22  .. 

7 

..    6-78    .. 

..    8-46    .. 

..  14-81  .. 

7 

..  10-31    .. 

..   12-77  .. 

..  22-88  .. 

6 

..    6-86    .. 

..    8-64    .. 

..  14-96  .. 

6 

..  10-38    .. 

..  12-87  .. 

..  22-66  .. 

5 

..    6-98    .. 

..    8-63    .. 

..  1512  .. 

6 

..  10-46    .. 

..   12-96  .. 

..  22-71  .. 

4 

..    700   .. 

..    8-72    .. 

..  15-27  .. 

4 

..  10-64    .. 

..  1305  .. 

..  22-88  .. 

3 

..    707    .. 

..    8-80    .. 

..  16-42  .. 

3 

..  10-62    .. 

..  13-16  .. 

..  2804  ,. 

2 

..    718    .. 

..    8-88    ., 

..  15-56  .. 

2 

..  10-69    .. 

..  13-24  .. 

..  28-21  .. 

1 

..    7-20   .. 

..    8-96    .. 

..  16-70  .. 

1 

..  10-77    .. 

..  13-34  .. 

..  28-37  .. 

0 

..    7-27    .. 

..    904    .. 

..  16-85  .. 

0 

..  10-86    .. 

..  13-43  .. 

..  28-64  .. 

•9879 

..  7-33  .. 

..    913  .. 

..15-99.. 

•9829 

..10-92.. 

..13-52.. 

..23-70.. 

8 

..    7-40    .. 

..    9-21    .. 

..  16-14  .. 

8 

..  1100    .. 

..  13-62  .. 

..  23-86  .. 

7 

..    7-47    .. 

..    9-29    .. 

..  16-28  .. 

7 

..  1108    .. 

..  13-71  .. 

..  2403  .. 

6 

..    7-53    .. 

..    9-87    .. 

..  16-42  .. 

6 

..  11-16    .. 

..  13-81  .. 

..  24-19  .. 

6 

..    7-60    .. 

..    9-46    .. 

..  16-57  .. 

6 

..  11-23    .. 

..  13-90  .. 

..  24-86  .. 

'     4 

..    7-67    .. 

..    9-64    .. 

..  16-71  .. 

4 

..  11-31    .. 

..  18-99  .. 

..  24-62  .. 

8 

..    7-73    .. 

..    9-62    .. 

..  16-86  .. 

3 

..  11-38    .. 

..  1409  .. 

..  24-69  .. 

2 

..    7-80   .. 

..    9-70    .. 

..  17-00  .. 

2 

..  11-46    .. 

..  1418  .. 

..  24-85  .. 

1 

..    7-87    .. 

..    9-78    .. 

..  1714  .. 

1 

..11-64    .. 

..  14-27  .. 

..  25-01  .. 

ol 

..     7-^  ..  i 

..    9'8B   .. 

..  17-29  .. 

0 

..  11-62    .. 

..  14-87  .. 

..  2618  .. 
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8p.OtmTit7 

Absolate  Alcohol 

by  weight;  per 

cent. 

..  11-69  .. 

Absolute  Alcohol 

by  Tolume ;  per 

cent. 

..14-46.. 

Proof  Spirit; 
per  cent. 

..25-34.. 

Sp.  Gravity  Absolute  Alcohol 
•teO*»P.  ^   by  weight:  per 

Absolute  Alcohol 

by  volume;  per 

cent. 

Proof  Spirit; 
por  cent. 

•9819 

•9769 

..  15-75.. 

..19  39.. 

..33  96.. 

8 

..  11-77  .. 

..   14-66  .. 

..  25-51   .. 

8 

..  16-83  .. 

..  19-49  .. 

..  3414  .. 

7 

..  11-86  .. 

..   14-66  .. 

..  25-67  .. 

7 

..  16-92  .. 

..  19-59  .. 

..  34-.32  .. 

6 

..  11-92  .. 

..  14-74  .. 

..  25-83  .. 

6 

..   1600  .. 

..   19-68  .. 

..  34-50  .. 

5 

..  1200  .. 

..   14-84  .. 

..   2600  .. 

5 

..   1608  .. 

..  19-78  .. 

..  34-66  .. 

4 

..  1208  .. 

..   14-93  .. 

..  2617  .. 

4 

..  1616  .. 

..   19-87  .. 

..  34-82  .. 

8 

..  12-15  .. 

..  16-02  .. 

'..  26-33  .. 

8 

..  16-23  .. 

..   19-96  .. 

..  34-98  ., 

2 

..   12-28  .. 

..   15-12  .. 

..  26-49  .. 

2 

..  16-31  .. 

..  20-06  .. 

..  3514  .. 

1 

..   12-31  .. 

..   15-21  .. 

..   26-66  .. 

1 

..  16-38  .. 

..  20-15  .. 

..  35-31  .. 

0 

..  12-38  .. 

..   15-30  .. 

..  26-82  .. 

0 

..   16-46  .. 

..  20-24  .. 

..  35-47  .. 

•9809 

..12  46.. 

..15  40.. 

..26-99.. 

-9759 

..16-54.. 

..20-33.. 

..35-63.. 

8 

..   12-54  .. 

..   15-49  .. 

..  27-16  .. 

8 

..  16-6^  .. 

..  20-43  .. 

..  36-79  .. 

7 

..  urn  .. 

..   15-58  .. 

..  27-31  .. 

7 

..  16-69  ... 

..  20-62  .. 

..  35-95  .. 

6 

-.   12-69  .. 

..   15-68  A 

..  27-48  .. 

6 

..  16-77  .. 

..  20-61  .. 

..  36-12  .. 

5 

..   12-77  .. 

..   15-77  .. 

..  27-64  .. 

6 

..  16-85  .. 

..  20-71  .. 

..  36-28  .. 

4 

..   12-85  .. 

..  15-86  .. 

..  27-81  .. 

4 

..  16-92  .. 

..  20-80  .. 

..  36-44  .. 

3 

..   12-92  .. 

..  16-96  .. 

..  27-97  .. 

3 

..17-00  .. 

..  20-89  .. 

..  86-60  .. 

•.           2 

..   13-00  .. 

..   1605  .. 

..  28-13  .. 

2 

..  17-oe  .. 

..  20-99  .. 

..  36-78  .. 

1 

..  1308  .. 

..   16-15  .. 

..  28-29  .. 

1 

..  17-17  .. 

..  21-09  .. 

..  36-95  .. 

0 

..   13-15  .. 

..   16-24  .. 

..  28-46  .. 

0 

..  17-26  .. 

..  21-19  .. 

..  37-18  .. 

•9799 

..  13-23.. 

..16-33.. 

..28-62.. 

-9749 

..17-33  .. 

..21-29.. 

..37  30.. 

8 

..   13-31  .. 

..  16-43  .. 

..  28-78  .. 

8 

..  17-42  .. 

..  21-39  .. 

..  37-48  .. 

7 

..   13-38  .. 

..   lG-52  .. 

..  28-96  .. 

7 

..  17-50  .. 

..  21^49  .. 

..  37-65  .. 

6 

..   13-46  .. 

..  16-61  .. 

..  29-11   .. 

6 

..  17-58  .. 

..  21-59  .. 

..  37-83  .. 

5 

..   13-54  .. 

..   16-70  .. 

..  29-27  .. 

6 

..  17-67  .. 

..  21-69  .. 

..  38-00  .. 

4 

..   13-62  .. 

..   16-80  .. 

..  29-43  .. 

4 

..  17-75  .. 

..  21-79  .. 

..  38-18  .. 

3 

..  13-69  .. 

..   16-89  .. 

..  29-60  .. 

3 

..  17-88  .. 

..  21-89  .. 

..  88-35  .. 

2 

..  13-77  .. 

..   16-98  .. 

,.  29-76  .. 

2 

..  17-92  .. 

..  21-99  .. 

..  38-53  .. 

1 

..   13-86  .. 

..  17-08  .. 

..  29-92  .. 

1 

..  1800  .. 

..  2209  .. 

..  88-71  .. 

0 

..   13-92  .. 

..   17-17  .. 

..  3009  .. 

0 

..   1808  .. 

..  22-18  .. 

..  38-87  .. 

•9789 

..14-00.. 

..17-26.. 

..30-26.. 

9739 

. .  18-15  . . 

..22-27.. 

..39-03.. 

8 

..   1409  .. 

•.  17-37  .. 

..  30-45  .. 

8 

..  18-23  ..  '  ..  22-36  .. 

..  3913  .. 

7 

..   1418  .. 

..  17-48  .. 

..  30-64  .. 

7 

..  18-31  ..  1  ..  22-46  .. 

..  39'36  .. 

6 

..   14-27  .. 

..  17-69  .. 

..  80-83  .. 

6 

..  18-38  ..  1  ..  22-56  .. 

..  89-61   .. 

6 

..  14-36  .. 

..  17-70  .. 

..  31-03  .. 

6 

..   18-46  ..  1  ..  22-64  .. 

..  39-68  .. 

4 

..  14-45  .. 

..   17-81  .. 

..  31-22  .. 

4 

..   18-54  ..  1  ..  22-78  .. 

..  39-84  .. 

3 

..   14-55  .. 

..   17-92  .. 

..  31-41  .. 

8 

..   18-62  ..  1  ..  22-82  .. 

..  4000  .. 

2 

..   14-64  .. 

..   18-03  .. 

..  31-61   .. 

2 

..   18-69  ..  \  ..  22-92  .. 

..  40-16  .. 

1 

..  14-78  .. 

..  1814  .. 

..  81-80  .. 

1 

..  18-77  .. 

..  23-01  .. 

..  40-82  .. 

0 

..  14-82  .. 

..   18-25  .. 

..  31-99  .. 

0 

..  18-86  .. 

..  23-10  .. 

..  40-48  .. 

•9779 

..  14-91.. 

..18-36.. 

..3219.. 

•9729 

..18-92..  1  ..23-19.. 

..40-64.. 

8 

..  1500  .. 

..   18-48  .. 

..  32-38  .. 

8 

..  19-00  .. 

..  23-28  .. 

..  40-80  .. 

7 

..  15-08  .. 

..   18-58  .. 

..  82-56  .. 

7 

..  19-08  .. 

..  28-38  .. 

..  40-98  .. 

6 

..  1617  .. 

..   18-68  .. 

..  32-73  .. 

6 

..  19-17  .. 

..  23-48  .. 

..  41-16  .. 

5 

..   15-25  .. 

..   18-78  .. 

..  32-91  .. 

5 

..  19-26  .. 

..  23-58  .. 

..  41-88  .. 

4 

..   15-33  .. 

..   18-88  .- 

..  38-08  .. 

4 

..  1983  .. 

..  23-68  .. 

..  41-60  .. 

3 

..  16-42  .. 

..   18-98  .. 

..  38-26  .. 

3 

..   19-42  .. 

..  23-78  .. 

..  41-68  .. 

2 

..  15-60  .. 

..   19-08  .. 

..  88-44  .. 

2 

..  19-60  .. 

..  23-88  .. 

..  41-B6  .. 

1 

..  15-58  .. 

..   19-18  •. 

..  88-61  .. 

1 

..  19-68  .. 

..  23-98  ,, 

0 

..  16-67  .. 

..  19-28  .. 

..  88-79  .. 

0 

..  -iavi  •• 

\*»3Ar^  . 
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Abwlub^  AI«^ol  AbMlatd  Alvoliol, 
trjrwvigy:  par  j  bf  rci$B]He',ptr 


•0719 

..  19-75. . 

..24  18 

6 

.*  19-83  .. 

..  24-28 

7 

..   1993   .. 

..  24-38 

6 

..  20  00  .. 

..  24-48 

5 

,.  2008  -* 

..  24-58 

4 

..  2017  .. 

..  24-68 

3 

. .  20-25  . . 

..  24-78 

2 

..  20*33  .. 

..  24-88 

1 

..  20*42  .. 

..  24-98 

Q 

,.  20*50  .. 

..  25-07 

9709 

- .  20*58  . . 

..2517 

8 

..  20*67  ., 

..  25-'4% 

7 

,,  '-^75  ., 

..  25-37 

& 

-.  20-83  .. 

..  2.5-47 

r  1 

..  2002  ,. 

..  25-67 

4 

..  2100  .. 

..  25-67 

3 

,.  2108  .. 

..  25-76 

2 

..  2M5  .. 

..  25-86 

1 

.,  21-23  .. 

..  2.5-95 

0 

..   21*31   ., 

..  26-04 

9699 

, .  21-38  . 

..26-13 

8 

.,  21-46  .. 

..  26-22 

7 

..  21-54  .. 

..  26-31 

6 

..  2163  .* 

..  26-40 

5 

*.  21*69  .. 

..  26-49 

4 

-,   21-77  ,. 

..  26-58 

A 

..  3165  •. 

..  26-67 

a 

,,  21-93   ,, 

..  26-77 

I 

..  22  00  ., 

..  26-86 

0 

,.   2206  .. 

..  26-95 

•9689 

..22  15.. 

..27-04 

8 

..  22-23   ,. 

..  2718 

7 

,.  22-31   .. 

..  27-22 

6 

..  22'SS  .. 

..  27-31 

6 

,,  22  46   .. 

..  2740 

4 

..  22-54  ,, 

..  27-49 

3 

„  22*62  ., 

..  27-59 

S 

..  22-69  ,. 

..  27-68 

1 

..  22-77  .- 

..  27-77 

0 

.,  22*85  .. 

..  27-86 

•9679 

, .  22  92  , . 

..27-95 

8 

..  23*00  -. 

..  2804 

7 

,,  23*06  .. 

..  28-18 

e 

„  23*15  „ 

..  28-22 

s 

,.  23-29  ., 

..  28-31 

4 

„  23*31   .. 

..  28-41 

3 

,,  23*38  .. 

..  28-50 

a 

,.  23'4fi  .» 

..  28-59 

1 

..  23*54   .. 

..  28-68 

^/ 

,.  gsw  ..  J 

..  28-77 

Proof  Spirit; 
percent. 

Sp.OzmTitj 
16-6*»C. 

Absolute  Akoho] 

by  weight;  per 

eent. 

AbKlnteAlDolio] 

bjTtlvnetper 

eent. 

PioofSplitt; 

..42-38.. 

-9669 

..23-69.. 

..28-86.. 

..50-57.. 

;  ..  42-55  .. 

8 

..  28-77  .. 

..  28-96  .. 

..  60-78  .. 

..  42-73  .. 

..  23-85  .. 

..  29-04  .. 

..  60-89  .. 

..   42-90  .. 

..  23-92  .. 

..  29-18  .. 

..  61-05  .. 

..  43-07   .. 

..  24-00  .. 

..  29-22  .. 

..  61-21  .. 

..   48-25  .. 

..  24-08  .. 

..  29-81  .. 

..  51-87  .. 

..   48-42  .. 

..'24-15  .. 

..  29-40  .. 

..  61-58  .. 

..   48-60  .. 

. .  24-28  .  .• 

..  29-49  .. 

..  51-69  .. 

..   48-77  .. 

..  24-81  .. 

..  29-68  .. 

..  61-84  .. 

..  48-94  .. 

0 

..  24-88  .. 

..  29-67  .. 

..  69-00  .. 

..4412.. 

•9659 

.,24  46.. 

..29-76.. 

..52-16.. 

..  44-29  .. 

8 

..  24-54  .. 

..  29-86  .. 

..  62-82  .. 

..   44-47  .. 

7 

..  24-62  .. 

. .  29-9*  . . 

..  62-48  .. 

..  44.64  .. 

-6 

..   24-69  .. 

..  3004  .. 

.*.  62-64  .. 

..  44-81  .. 

6 

..   24-77  .. 

..  30-18  .. 

..  62-80  .. 

..44-99  .. 

4 

..  24-86  .. 

..  30-22  ,. 

..  62-P6  .. 

..  45-15  .. 

8 

..  24-92  .. 

..  80-31  .. 

..  68-11  .. 

..  45-31  .. 

9 

..  25-00  .. 

..   30-40  .. 

..  68-27  .r 

..   45-47  .. 

1 

..  2507  .. 

..  30-48  .. 

.,  68-42  .. 

..  45-63  .. 

0 

,.  26-14  .. 

..  30-67  .. 

..  68-66  .. 

..45-79.. 

-9649 

..25-21.. 

..30-65.. 

..53-71.. 

..   46-95  .. 

.  8 

..  25-29  .. 

..  30-78  .* 

..  68-86  .. 

..   46-11  .. 

7 

..   25-36  .. 

..  30-82  .. 

..  64-00  .. 

..  46-27  .. 

6 

..  26-48  .. 

..  30-90  .. 

..  64-16  .. 

..  46-48  .. 

6^ 

..  28-60  .. 

..  30-98  .. 

..  64-80  .. 

..   46-59  .. 

4 

..  26-57  .. 

..  31-07  .. 

..  64-44  .. 

..   46-75  .. 

8 

..  26-64  .. 

..  31-16  .. 

..  64-69  .. 

..  46-91  .. 

2 

..  25-71  .. 

..  81-28  .. 

..  64-74  .. 

..  4707  .. 

1 

..  25-79  .. 

..  81-32  .. 

..  64-88  .. 

..  47-28  .. 

0 

..  25-86  .. 

..  81-40  .. 

..  6608  .. 

.,47-39.. 

-9639 

.'.  25-93.. 

..31-48.. 

..5518.. 

.  ..   47-55  .. 

8 

..  26-00  .. 

ft  81-57  .. 

..  65-32  .. 

..   47-70  .. 

7 

..  2607  .. 

..  81-66  .. 

..  65-46  .. 

..  47-86  .. 

6 

..  26-18  .. 

..  31-72  .. 

..  65-59  .. 

..  48-02  .. 

6 

..  26-20  .. 

..  31-80  .. 

..  56-78  .. 

..  48-18  .. 

4 

..  26-27  .. 

..  81-88  .. 

..  56-87  .. 

..  48-34  .. 

8 

..  26-88  .. 

..  81-96  .. 

..  66-00  .. 

..  48-60  .. 

2 

..  26-40  .. 

..  82-08     - 

..  66-14  .. 

,.   48-66  .. 

1 

,.  26-47  .. 

..  82-11  .. 

..  56-97  .. 

,.  48-82  .. 

0 

..  26-68  .. 

..  82-19  .. 

..  56-41  .. 

..48-98.. 

•0629 

..26-60.. 

..32-27.. 

..56-55.. 

..  4914  .. 

8 

..  26-67  .. 

..  89-34  .. 

..  66-68  .. 

..  49-80  .. 

7 

..  26-73  .. 

..  39-42  .. 

..  56-82  .. 

..  49-46  .. 

6 

..  26-80  .. 

..  S2'90  .. 

..  66-96  .. 

..  49-62  .. 

6 

..  26-87  .. 

..  89-^8  .. 

..  57-09  .. 

..  49-78  .. 

4 

..  26-98  .. 

..  32-66  .. 

..  67-28  .. 

..  49-94  .. 

8 

..  2700  .. 

..  32-73  .. 

..  67-86  .. 

..  5010  .. 

2 

..  2707  .. 

..  82-81  .. 

..  67-61  .. 

..   60-25  .. 

1 

..  2f!i4  .. 

..  89-90  .. 

..  57-66  .. 

..  50-41  .. 

0 

..  27-21  .. 

. .  39*98  • . 

..  67-80  •. 

THE   ANALYST. 


Jp.Or*TitT'Ab*olnt«  Alcohol  Al'nolntc  Alcohol 
It  fllf'  ¥.  -  ',  by  wtiplit ;  p  r     by  v..miii« ;  i cr 
16*6**  C.  c«ut.  cent.  I 


'9619 

8 
7 
C 
5 
4 
3 
2 
1 
0 

9609 

8 
7 
C 
5 
4 
8 
2 
1*. 
0 

•9599 

8 
7 
C 
5 

4 
S 
2 
1 
0 

•9589 

8 
7 
6 
5 
4 
8 
2 
1 
0 

•9579 

8 
7 
G 

4 
8 
2 
1 
0 


27-29 

27-86  . 
27-43  . 
27-50  . 
27-67  , 
27-64  , 
27-71 
27-79  , 
27-86  , 
27-93 

28-00 

28-06  , 
.2812 
28-19 
28-25^  , 
2831* 
28-37   , 
28-44   , 
28-50 
28-56 

28-^ 

28-69  , 

28-75 

28-81 

28-87   , 

28-94 

29-00 

2907 

2913 

29-20 

29-27 
29-33 
29-40 
29-47 
29-63 
29-60 
29-67 
29-73 
29-80 
29-87 


Proof  Spirit; 
*   per  cvut. 


..33-06. 

..  3316  . 

..  33-23  . 

..  33-31  . 

..  33-39  . 

..  83-48  . 

..  33-^  . 

..  33-64  . 

..  33-73  . 

..  33-81  . 

. .  33-89 . 

..  33-97  . 

..  3404  . 

..  34-11  . 

..  34-18  . 

..  34-25  . 

..  34-33  . 

..  34-40  . 

..  34-47  . 

..  34-54  . 

. .  34-61  . 

..  34-69  . 

..  31-76  . 

..  34-83  . 

..  34-90  . 

..  34-97  . 

..  3605  . 

..  35-12.. 

..  85-20.. 

..  35-28  . 

. .  3iJ5-35 . 

..  36-43  , 

..  35-51  . 

..  35-58  . 

..  35-66  . 

..  35-74  . 

..  36-81  . 

..  35-89  . 

..  36-97  . 

..  3604  . 


.29-93..     ..36-12 


30-00 
80-06 
3011 
30-17 
30-22 
30-28 
30-33 
30-39 
30-44 


36-20 
36-26 
36-32 
.H6-.S9 
36-45 
36-51 
36-57 
8664 
36-70 


,57- 
.  68- 
,  68' 
.  68- 
,  68- 
..68- 
,  68- 
.  68- 
,  69- 
.  59- 


94 

09 
24 
38 
53 
67 
82 
97 
11 
26 


Sp.GmvitjlAbRolnfe  A'cr»hol  Ab«oInte  Alcohol 

at  rto**  F.  --  '  by  wvif^liL ;  per  '  by  \olnine ;  jht 

IS-S**  V.  ceut.  cent. 


-9569 


Proof  Spirit  j 
per  cuut. 


.  59-40 

.  59-53 

.  59-65, 

.  59-78 

.  69-90 

.  60-03 

.  60-16 

.  60-28 

.  60-41 

.  60-63 

.  60-66 

.  60-79  ' 

.  60-91 

.  61-Q4 

.  6116 

.  61-29 

.  61-42 

.  61-55 

.  61-69 

,.  61-82 

.61-96 

,.  6209 

,.  62-22 

.  62-86 

,.  62-49 

.  62-03 
..  62-76 

..  62-90 

,.  6303 

..  6317 

.  63-30 

..  63-48 

,.  63-55 

,.  03-66 

.  63-77 

,.  63*88 

,.  63-99 
..•64-10 

..  64-21 

..  64*82 
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Sp.  Gravity 

At  flO*  F.  ^ 

16-5«  C. 


Absoltite  Aleoho 

bytraistal;  per 

cent. 


•9519 

. .  33-53 

8 

..  33-60 

7 

..  33-G* 

0 

..  33-71 

5 

..  33-76 

4 

..  33-82 

3 

..  33-8R 

2 

..  33-111 

1 

..  34-CO 

*0 

..  34-05 

9509 

..3410 

8 

..  3414 

7 

..  34-l*> 

G 

..  34-24 

5 

..  34-2fl 

4 

..  34-33 

3 

..  34-38 

2 

..  34-43 

1 

..  34-4W 

0 

..  34-52 

9499 

..34  57 

8 

..  34-G2 

7 

..  34-67 

G 

..  34-71 

5 

..  34-7B 

4 

..  34-81 

3 

..  34-86 

2 

..  34-90 

1 

..  34-95 

0 

..  85-00 

•9489 

..3505 

8 

..  35-10 

7 

..  35-10 

6 

..  35-20 

6 

..  35-25 

4 

..  35-30 

3 

..  35-80 

2 

..  35-40 

1 

..  35-45 

0 

..  35-SO 

•9479 

. .  35-55 

8 

..  35-eo 

7 

..  36-U5 

G 

..  35-70 

5 

..  35-7^^ 

4 

..  35-80 

3 

..  35-85 

2 

..  35-i)0 

^y 

.-   35  95 

^/ 

,,  3600  . 

^bfloliite  Alcohol 

CTOt. 

£5-5^  C* 

,. 40-20.. 

..70-46*, 

9469 

..  40-27  .. 

..  70*67  ,, 

8 

..  40-34   .. 

..  70-63  .- 

7 

..  40-40  .. 

..  70-81  .. 

6 

,.  40-47  ,. 

..  70-92  .. 

a 

..  4^-53  ,. 

..  71-04  .. 

4 

,.  40'&0  .. 

..  7M5  ,. 

3 

..  40-07  ..  , 

.,  ll'^n  .. 

2 

..  40-74  ..  1 

..  71-39  .. 

1 

..  40-79  .. 

..  71-48  .. 

0 

..40  84.. 

..  71-58.. 

-9459 

.,  40'90  .. 

..  71-67  .. 

8 

,.  40-95   .. 

..  71-7G  .. 

.     7 

..  41'00  .. 

..  71-85  .. 

6 

..  41-Oy   .. 

..  71-94  .. 

5 

..  41'U   ,, 

,.  72-04  ., 

4 

..  41-lC  ,. 

,.  72-13  ,. 

3 

..  41-21  .. 

..   72-22  ., 

2 

..  41-20  .. 

..  72-31  .. 

1 

..  41-32  .. 

..  72-41  ., 

0 

. .  41-37  , , 

..72-50.. 

-9449 

..  41-42   .. 

..  72-50  ,. 

8 

..  4148  .. 

,.  72-68  .. 

7 

..  41-55  ..  , 

.,  72-78  .. 

G 

..  41-5S  ,. 

..  72-87  .. 

5 

..  41-a  .. 

..  72-06  ,. 

4 

..  41-fil*  .. 

..  73-0-7  .. 

n 

..  41-74  .. 

..   7314  .. 

2 

,.  41-79   .. 

..  73-24  ..- 

1 

..   41-84   .. 

..  73-33  .. 

0 

,.41-90., 

,.73  43.. 

-9439 

,,  41-i)5  .. 

..   ll\'^2  ..  1 

8 

.,   1201  .. 

,.  73-62  .. 

7 

..  420G  ,, 

..  73*72  .. 

G 

..  42-12  ., 

..  73*81   .. 

6 

..  42-17  .. 

,.  73-91   ,. 

4 

..  42-23  .. 

,,  74*01  .. 

3 

,,  42^29  .. 

..  74-10  .. 

2 

..  42  34   .. 

. .  71-20  . . 

1 

..  42-40  ,, 

..  74*30  .. 

0 

. .  42-45  . . 

..74  39.. 

9429 

..  42-61  .. 

.,  74-4U  ,. 

8 

..  42-5(i  ,. 

..   74-59  .. 

7 

. .  42-02  . . 

..  74-G8  .. 

6 

..  4-2-C7  ,. 

.,  74-78  ., 

n 

..  42-73  .. 

.,  74-88  .. 

4 

..  42-7J?  .. 

.,   74-y7  .. 

n 

,.  42'i*4  .. 

..  75-07  ,, 

2 

..  42-89  .. 

..  75-17  .. 

1 

.-   43-J/5   .. 

..  75-26  .. 

ft 

Absolut*  AJcobol 
by  weight ;  per 

cent. 

Abfrolntc  AJnahol 

bj  TolQme  s  per 

<*iit. 

. .  3606  . , 

-.43-01,. 

..  30-11  ,. 

,.  43-07  .. 

..  8617  „ 

..  43-13  .. 

..   36-22  .. 

..  43-19  ., 

..  86-28  .. 

..  43-26  .. 

,p   36-33  .. 

,.  43-33  .. 

..  36-31*^. 

..  43-38  .. 

..   36-44  .. 

.,  43-44  .. 

..   30-50  .. 

,.  43-50  ,, 

,.  30-54;  .. 

..  43-56  .. 

*,  36-61. . 

. .  43-63 , . 

.,   36-67  ,, 

..  43-69  .. 

-.   3G-73  .. 

-.  43*75  .. 

..  30-78  .. 

..  43-81   .. 

..   36-83  .. 

,,  43-97  .. 

,.  30-8'J  ,. 

..  43-l»3  ., 

..  36-fl4  .. 

..  44-00  .. 

.-   37-00  .. 

..  44-06  .. 

..  37-06  .. 

..  4412  .. 

..  37-11   .. 

.,  4418  .. 

..  37-17.. 

,,44-24.. 

..  37*23  .. 

..  44-30  .. 

..  37-28  .. 

..  44-30  .. 

.*  37-33  .. 

..  44.43  .. 

..  37*3a  .. 

..  44-49  .. 

.-   37  44  .. 

.,  44-55   .. 

.,   37-50  .. 

-.  44-61   ., 

..   S7-06  ,. 

. .  14-67  . . 

..   3761  .. 

..  44'73  .. 

..  37-67  .. 

.,  44-79   ,. 

..37-72.. 

..44  86., 

..  37-78  .. 

..  44-93  .. 

..  37-83  ,. 

..  44-98  .. 

,,  87-89  .. 

..  45-04  .. 

..   S7-D4  .. 

,.  45-10  ,, 

.*  38-00  ,. 

,,  45-16  .. 

.,  38-06  -. 

..  45-22  .. 

..  mi\  ..  ! 

,.  45-28  .. 

..  3M'17  .. 

,.  45-3  i   .. 

,,   38-22  ,, 

..    in- 11   .. 

..38v28., 

..45-47,. 

..  38-33  .. 

,.  45-63  ,. 

. ,  38-39  . . 

,,  45-65  .. 

.,  mu  ,. 

.,  38-50  ., 

..  45-71   .. 

.,  aa-56  ,. 

,.  4.V77  .. 

..   39-Gl   .. 

:  .,  45-8:S  .. 

..  38-07  .. 

..  4j1-69  .. 

..  ;ia-72  .. 

,,  45-95  .. 

t..  tig-78  „ 

^,.  46-02  .. 

Proof  Spliit; 
per  ccuu 


.75-37.. 

..  75-48  .. 

..  75-59  .. 

,.  75-70  .. 

,.  76-80  .. 

.  76-91  .. 

.  7602  .. 

.  7613  .. 

.  76-24  .. 

.  70-34  .. 

.76-45.. 

.  76-56  .. 

.  76-67  .. 

.  7G-78  .. 

.  76-88  .. 

.  76-99  .. 

.  77-10  .. 

.  77-21  .. 

.  77-32  .. 

.  77-42  .. 

•  77-53.. 

.  77-64  .. 

.  77-75  .. 

.  77-85  .. 

.  77-96  .. 

.  78-07  .. 

.  78-18  .. 

.  78-28  .. 

.  78-39  .. 

.  78-60  .. 

.  78-61  .. 

.  78-71  .. 

.  78-82  .. 

.  ^78-93"^ 

.  79-04  .. 

.  79-14  .. 

.  70-26  .. 

.  79-36  .. 

.  79-40  .. 

.  79-57  .. 

.79-68.. 

,.  79-7U  .. 

.  79-89  ..   • 

.  80-00  ..   \ 

.  80-11  .. 

.  80-21   .. 

.  80-32  .. 

.  80-43  .. 

.  80-63  .. 

.  80-64  .. 
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8n.  Gravity 
15-5»  C. 

AbiolnteAkohoi 

by  weight;  per 

cent. 

..38-83.. 

AbsolateAloohol 

by  volume ;  per 

cent. 

..4608.. 

Proof  Spirit ; 
peroeut. 

Sp.  Gravity 

»t60'F.=u 

15-5»  C. 

Abnolut«  Alcohol 

by  weight;  per 

cent. 

..41-35.. 

'Abfwlnte  Alcdho; 

by  volume;  per 

oeut. 

Proof  Spirit; 
per  cent. 

•9419 

..80-75.. 

•9369 

..48-80.. 

.,85-53.. 

8 

..   38-89  .. 

..  46-14  .. 

..  80-86  .. 

8  '  ..  41-40  .. 

..  48-86  .. 

..  85-62  .. 

7 

..  38-94  .. 

..  46-20  .. 

..  80-96  .. 

7 

..  41-45  .. 

..  48-91  .. 

..  86-71   .. 

G 

..  39-00  .. 

..  46-26  .. 

..  81-07  .. 

6 

..  41-50  .. 

..  48-97  .. 

..  85-81   .. 

o 

..  3905  .. 

..  46-32  .. 

..  81-17  .. 

5  1  ..  41-65  .. 

..  49-02  .. 

..  86-90  .. 

4 

..  3910  .. 

..  46-37  .. 

..  81-26  .. 

4     ..  41-60  .. 

..  49-07  .. 

..  86-00  .. 

3 

..  39-15  .. 

..  46-42  .. 

..  81-36  .. 

3     ,.  41-65  .. 

..  4913  .. 

..  8009  .. 

2 

..   39-20  .. 

.-.  46-48  .. 

..  81-45  .. 

2  !  ..  41-70  .. 

..  49-18  .. 

..  8018  .. 

1 

..  39-25  .. 

..  46-53  .. 

..   81-55  .. 

1  :  ..  41-75  .. 

..  49-23  .. 

..  86-28  .. 

0 

..   39-30  .. 

..  46-59  .. 

..   81-64   .. 

1            0     ..  41-80  .. 

..  49-29  .. 

..  86-37  .. 

•9409 

..39-35.. 

..46-64.. 

..81-74.. 

'    9359     ..41-85.. 

..49-34.. 

..86-47.. 

8 

..  89-40  .. 

..  46-70  .. 

..  81-83  ..  , 

8     ..  41-90  .. 

..  49-40  .. 

..  86-66  .. 

7 

..  39-45  .. 

..  46-76  .. 

..  81-93  .. 

7     ..  41-96  .. 

..  49-45  .. 

..  86-65  .. 

G 

..  39-60  .. 

..  46-80  .. 

..  82-02  .. 

!            6     ..  42-00  .. 

..  49-50  .. 

..  86-75  .. 

5 

..  39-55  .. 

..  46-66  .. 

..  8212  .. 

6     ..  42-05  .. 

..  40-55  .. 

..  86-84  .. 

l 

..  39-60  .. 

..  46-91  .. 

..   82-21   .. 

4  j  ..  42-10  .. 

..  49-61  .. 

..  86-93  .. 

3 

..  39-65  .. 

..  46-97  .. 

..  82-31   .. 

3     ..  42-14  .. 

..  49-66  .. 

..  87-02  .. 

2 

..   39-70  .. 

..   4702  .. 

..  82-40  .. 

2     ..  42-19  .. 

..  49-71  .. 

..  87-11  .. 

1 

..  39-75  .. 

..   47-08  .. 

..  82-50  .. 

1     ..  42-24  .. 

..  49-76  .. 

..  87-20  .. 

0 

..  39-80  ..• 

..  47-13  .. 

..  82-50  ..  ! 

i            0     ..  42-29  .. 

..  49-81   .. 

..  87-29  .. 

•9399 

. .  39-85  . . 

..4718.. 

..82-69.. 

-9349     ..42-33..  !  ..49  86.. 

..87-37.. 

8 

..  39-90  .. 

..  47-21  .. 

..  82-78  .. 

8     ..  42-38  .. 

..  49-91  .. 

..  87-46  .. 

7 

..  39-95  .. 

..   47-29  .. 

..  82-88  .. 

7     ..  42-43  .. 

..  49-96  .. 

..  87-55  .. 

G 

..  40-00  .. 

..   47-35  .. 

..  82-97  .. 

6     ..  42-48  .. 

..  50-01  .. 

..  87-64  .. 

5 

..  40-05  .. 

..  47-40  .. 

..  83-07  .. 

6     ..  42-52  .. 

..  5006  .. 

..  87-73  .. 

4 

..  40-10  .. 

..  47-45  .. 

..  83-10  .. 

4  1..  42-57  .. 

..  60-11  .. 

..  87-82  .. 

» 

..  40-15  .. 

..  47-51  .. 

..  aH-2G  .. 

3  1  ..  42-62   .. 

..  60-16  .. 

..  87-91  .. 

2 

..  40-20  .. 

..   47-56  .. 

..  83-35  ..  1 

,            2  ,  ..  42-67  .. 

..  50-21  .. 

..  88-00  .. 

1 

..  40-25   .. 

..  47-62  .. 

..  83-45  ..  1 

1  ;  ..  42-71   .. 

..  50-26  .. 

..  88-09  .. 

0 

..   40-30  .. 

..  47-67  .. 

..  83-54  .. 

0     ..  42-76  .. 

..  50-31   .. 

..  88-18  .. 

•9389 

..40-35.. 

..47-72.. 

..83-64.. 

9339     ,.42-81.. 

..50-37.. 

..88-26.. 

8 

..    10-40  .. 

..  47-78  .. 

..  83-73  .. 

8     ..  42-86  ....  50'4a  .. 

..  88-35  .. 

7 

..  40-45  .. 

..  47-83  .. 

..  83-83  .. 

7     ..  42-90  ..     ..  60-47  .. 

..  88-44  .. 

0 

..   40-50  .. 

..  47-89  .. 

..  83-92  .. 

6     ..  42-95  ..     ..  50-62  .. 

..  88-63  .. 

fy 

..  40-55  .. 

..  47-94  .. 

..  84-02  .. 

5     ..  43-00  ..  1  ..  50-67  .. 

..  88-62  .. 

4 

..   40-60  .. 

..  47-99  .. 

..  84-11  .. 

4  1  ..  43-05  ..     ..  50-62  .. 

..  88-71  .. 

3 

..   40-65  .. 

..  48-05   .. 

..  84-21  .. 

8  j  ..  43-10  ..  1  ..  60-67  .. 

..  88-79  .. 

2 

..   40-70  .. 

..  48-10  .. 

..  84-30  .. 

2  1..  43-14  ....  50-72  .. 

..  88-88  .. 

•    1 

..    10-75  .. 

..  48-16  .. 

..   84-39   .. 

1     ..  43-19  ..  j  ..  50-77  .. 

..  88-97  .. 

0 

..  40-80  .. 

..   48-21   .. 

..  84-49  .. 

0  '  ..  43-24  ..  ;  ..  60-82  .. 

..  89-06  .. 

•9379 

..40-85.. 

..48-26.. 

..84-58.. 

-9329     ..43-29.. 

..50-87.. 

..8915.. 

H 

..  40-90  .. 

..  48-32  .. 

..  84-68  .. 

8  i  ..  43-33  ..  '  ..  50-92  ..  ■ 

..  89-24  .. 

1 

..   40-95  .. 

..  48-37   ., 

..  84-77  .. 

7  1  ..  43-39  ..  '  ..  60-97  ..  i 

..  89-83  .. 

(i 

..   41-00  .. 

..   48-43   .. 

..  81-87  .. 

G     ..  43-43  ..     ..  6102  ..  \ 

..  89-41  .. 

;"» 

..  41-05  .. 

..   48-48  .. 

..  84-96  .. 

5  1  ..  43-48  ..     ..  5107  .. 

..  89-60  .. 

•1 

..   41-10  .. 

..   48-54   .. 

..  85-06  .. 

4  '  ..  43-52  ..     ..  61-12  ,. 

..  89-69  .. 

3 

..  4115  .. 

..  48-59  .. 

..  8515  .. 

3 

..  43-57  ..  :  ..  51-17  ..  1 

..  89-68  ..- 

2 

..  41-20  .. 

..  48-64  .. 

..  85-24  .. 

2 

..  43-62  ..     ..  61-22  .. 

..  89-77    ,. 

1 

..  41-25  .. 

..  48-70  .. 

..  86-34  .. 

1 

i  ..  4a-^i  ,.\  .,  ^V*K\   ,, 

0 

..  41-30  .. 

..  48-75  .. 

..  86-43  ,. 

\            0 

\ ,.  Aa-i\  , 

.\..^V^^  . 
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Sp.  Gravity  I  Abgolut''  Alcoho]  AbRoln  to  Alcohol 
at  6<)**  F.  -      by  weight ;  per  ;  by  volumo ;  per 
lO'G^O.  cent.  cent. 


•9319 

8 
7 
0 
5 
4 
3 

o 

1 

0 

•9309 

8 
7 
C 

4 
3 
2 
1 
0 

•9299 

8 
7 
f) 
5 
4 
3 
2 
1 
0 

•9289 

H 
7 
6 
5 
4 
8 
2 
1 
0 

•9279 

8 
7 
G 


..43-76. 

..  43-81  . 

..  43-86  . 

..  43-90  . 

..  43-05  , 

..  44-00  , 

..  44-05  . 

..  4409 

..  44-14  , 

..  44-18 

..44-23 

..  44-27  , 

..  44-32 

..  44-36 

..  44-41 

..  44-46 

..  44-50 

..  44-55 

..  44-59 

..  44^04 

..44  68 

..  44-73 

..  44-77 

..  44-82 

..  44-86 

..  44-91 

..  44-96 

..  45-00 

..  4505 

..  4509 


^1 


,  45-59 
,  45-64 
.  45-68 
.  45-73 
.  45-77 
.  45-82  , 
.  45-86  , 
.  45-91  . 
45-96  , 
4600  . 


.  I  . 


51-38 
51-43 
51-48 
61-53 
51-58 
51-63 
51-68 
51-72 
51-77 
51-82 


52  34 

52-39 
52-44 
52-48 
62-53 
62-58 
52-63 
52-68 
52-72 
52-77 


.4514.. 

. .  52-82 

.  45-18  .. 

..  52-87 

.  46-23  . . 

..   52-91 

.  45-27  .. 

..  52-96 

.  45-32  .. 

..   53-01 

.  45-36  .. 

..   53-06 

.  45-41  .. 

..   53^10 

.  45-46  .. 

..   5315 

.  45-50  .. 

..  53-20 

.  45-56  .. 

..   63-24 

rroof  Spirit; 
per  cent. 


90^03. 

90-12  . 
90-21  . 
90-30  . 
90-39  . 
90-48  . 
90^56  . 
90^64  . 
90-73  . 
90-81  . 


|Sp.Onivity:AbitoItit«  Aloohnl  Abiioltito  Aloohcil 
at  60*'  F.  -    by  weight ;  ptT     by  roltune ;  per 
15-5*'C.  eeut.  cent. 


51-87.. 

. .  90-89 

51-91  .. 

..  90-98 

51-96  .. 

..  91-06 

52-01   .. 

..  91-14 

62-06  .. 

..  91-23 

52-10  .. 

..  91-31 

5215  .. 

..  91-39 

52-20  .. 

..  91-48 

52-25  .. 

..  91-56 

52-29  .. 

..  91-64 

53-29 . 
53-34  . 
63-39  . 
53-43  . 
53^48  . 
6353  . 
53-58  . 
53-62  . 
58-67  .. 
53-72  .. 


9173  . 
91-81  . 
91-90  . 
91-98  . 
9206  . 
92-15  . 
92-23  . 
9231  . 
9240  . 
92-48  . 

92  56. 

92-64  . 

92-73  . 

92-81  , 

92-89  . 

92-98  . 

93-06  . 

93-14  . 

93-23  . 

93-31  . 

93-39. 
93-48  . 
93-56  . 
93-64  . 
93-78  . 
93-81  . 
93-89  . 
93-98  . 
94-06  . 
9414  . 


•9269  I 

8> 

7 

6 

6 

4 

3 

2 

1 

0 

•9259 

8 
7 
6 
6 
4 
3 
2 
1 
0 

-9249 
8 
7 
6 
6 
4 
3 
2 
1 
0 

•9239 
8 
7 
6 
5 
4 
3 
2 
1 
0 

•9229 
8 
7 
G 
5 
4 
3 
2 
1 
0 


..4605. 

..  4609  . 

..  46-14  . 

..  4618  . 

..  46-23  . 

..  46-27  . 

..  46-32  . 

..  46-36  . 

..  46-41  . 

..  46^46  . 

..46-50. 

..  4655  . 

.:  46^59  . 

..  4664  . 

..  46-68  . 

..  46-73  . 

..  46-77  . 

..  46-82  . 

..  46-86  . 

..  46-91  . 

..46-96. 

..  4700  . 

..  4705  . 

..  4709  . 

..  4714  . 

..  4718  . 

..  47-23  . 

..  4727  . 

..  47-32  . 

..  47-86  . 

..4741. 

..  4746  . 

..  4750  . 

..  47^55  . 

..  47-59  . 

..  47-64  . 

..  47^68  . 

..  4773  . 

..  4777  . 

..  4782  . 

..  47-86. 

..  47-91  . 

..  47-96  . 

..  48-00  . 

..  48-05  . 

..  4809  . 

..  4814  . 

..  48-18  . 

..  48-23  . 

..  48-27  . 


5377 
6381 
6886 
63-91  , 
68-96  . 
6400  . 
6406  , 
64-10  , 
6414  . 
64^19  . 

54-24. 

64-29  . 

64-83  . 

64-88  . 

54-43  . 

54-47  . 

64-62  . 

54-67  . 

64-62  . 

64-66  . 

54-71  , 

64-76  . 

64^80  , 

54-85  . 

54-90  . 

64-95  . 

54-99  , 

66-04  . 

55-09  , 

55-18  , 

5518  . 
6528  . 
55^27  . 
66-.S2  , 
55-37  , 
66-41  . 
65-46  , 
65-61  • 
55-55  . 
55^60  , 

55-65 . 

55-69  . 

65-74  . 

65-79  . 

65-83  . 

65-88  . 

55-93  . 

55-97  . 

56-02  , 

56-07  . 


Froof  Spirit; 
percent. 


94-22 
94-81 
94-39 
94-47 
94-66 
94-64 
94-72 
94-80 
94-89 
94-97 

9505 
9513 

95-22  . 

96-80  . 

96-38  . 

95-46  . 

96-56  . 

95-63  . 

95-71  . 

95-79  . 

95-88  . 

96-96  . 

96-04  . 

9612  . 

96-21  . 

96-29  . 

96-37  . 

96-45  . 

96-63  . 

96-62  . 

96-70. 

96-78  . 
96-86  . 
96-96  . 
97-03  . 
9711  . 
97-19  . 
97-27  . 
97-36  . 
97-44  . 

97-52. 
97^60  . 
97-68  . 
97-77  . 
97-85  . 
97-93  . 
98-01  . 
98-09  . 
98-18  . 
98*26  . 
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ibtoltiea  AJeohol 
bjntlghti  ptr 

etrnL 

pst  cent. 

Al}Mhit«  Altfolio)  Abiioh]t«  MtidbtA 

by  W€%]ati  per    by  tflltUDBj  pn 

caat.                    cent 

Fnof  Splrife; 
per  seal. 

•9219 

..48-32., 

..  5611*. 

,98*34.. 

9169 

..50*57.* 

..  58-41.. 

102-35  , . 

a 

..   iS-36  .. 

..   56-16  ,, 

..  98-42  .. 

8 

..  60  61  ,. 

. .  68-45   . . 

. ,  10-2-43  . . 

7 

.,  4S-41    ., 

..   56*21   .- 

. .  08-50  . . 

7 

..  50-65  .. 

.,  68-60  .. 

..  102-51  ., 

f 

..  48-46  .. 

„  66-25  .. 

,,  08-59  .. 

6 

.*  50-70  ., 

.,  58*54  .. 

. .  102-69  . . 

e 

..  48-50  ,. 

,.  66-30  ,. 

..  98-67  .. 

5 

..  60*74  .. 

..  68-68  .. 

..  102-66.. 

4 

..  43-55   ., 

..  66-35   .. 

..  08-75  .. 

4 

.,  60-78  .. 

.,  68C3  .. 

..  102-74.. 

3 

,,  48-59   .. 

..  56-40  .. 

..  08-83  .. 

3 

..  50-83  ,. 

..  58-67  ,. 

..  102-83,. 

2 

„  48^64   .. 

..  66-44  .. 

.,  08-91  .. 

S 

..  50-87  .. 

..   5872  ,, 

..  102-89.. 

I 

..  48-68   .. 

..  56-49  .. 

..   99-00  ., 

1 

..  50-91  .. 

.,  58-76  .. 

..102*07.. 

0 

.,  4873   .. 

..  56*54  .. 

,.  09-08  .. 

0 

..  50-96  .. 

..  58-80  .. 

..  103-05., 

•9209 

..  48-77.. 

.,56  58,. 

-.9916.. 

■9159 

..5100.. 

.,58  85.. 

10312.. 

8 

..  48'&3   .. 

..  56-63   .. 

..  09-24   .. 

8 

..  61-04  .. 

..  58-69  .. 

..  ioa-30„ 

,.  48^80   .. 

,.  66*68  .. 

,,  09-32  .. 

7 

,.   51-08  .. 

..  68-93  .. 

..  103-37.. 

..  48-91   ,, 

.,  56-72   .. 

-,  90  41  .. 

6 

,.  5113  .. 

.,  58-97  .. 

,.  103-34.. 

. .  48*96   . . 

..  66-77   ., 

,.  99-49  .. 

5 

..  61-17  .. 

. .  59-01  , .  ' 

..  103-41., 

..  49^00   .. 

..  56*82  ,. 

..  09-57  ..  : 

4 

..  51-21  .. 

..  69-05  ,. 

..  103-40.. 

. .  4D-04   . . 

,,  56-86   .. 

..  99-64  .. 

3 

..   61-25  ,. 

..  59-09  ,,  1 

..  103-56.. 

. .  4908   . . 

,.  56*90  .. 

. .  09-71  . . 

2 

.,  51-20  .. 

..  59-14  .. 

,.  103*63,. 

..  4<ja2   ,. 

..  56-9i   ., 

..  90*78  ..  ! 

1 

. .   61-33  . . 

..  59-18  ,. 

,.  103-71.. 

0 

. .  40-16   . . 

.,  66-98   ,. 

,.  99-86  ,.  , 

0 

..   51-38   .. 

.,  59-22  .. 

. ,  103*78  . , 

'9199 

. ,  49  20  , . 

..  57*02  „ 

..99-93..  1 

-0149 

,.51-42  .. 

.,59-26.. 

103  85,. 

N«ir,  0 

-.4924.. 

,-67  OS.. 

,.100  00.. 

8 

..  51-46  .. 

..  50*30  .. 

-.  103-02., 

..  .rj-2a  .. 

,.  67-10  ,. 

..  100-08., 

7 

.,  51-50  .. 

..  59-34  ,. 

..  104*00.. 

..  40-34  .. 

..  6715   ,. 

. .  100-17  . .  1 

6 

..  51*54  .. 

..  59-39  ,, 

..104-07.. 

..  40-39   ., 

,,  67-20  .. 

..  100-26., 

6 

..  61-58  .. 

.,  69-43  .. 

.,  104-14.. 

. .  40*44   . . 

..  57-25   ., 

.,  100-31.. 

4 

..  5163   .. 

-,  59-47  .. 

..  104*21.. 

-.  40-49   .. 

..  57'30  ., 

,.  10042.. 

3 

-.  51-67  ,. 

..  69-51  .. 

,.  104-20,. 

2 

..  40-64   .. 

..  57-35    .. 

,.  100-61.. 

2 

..  61*71  .. 

..  69-55  .. 

,,  lOi'36.. 

1 

. .  40*59   . . 

..  57-40   ,. 

..  100-59.. 

1 

,.  5175  .. 

,.  59*59  .. 

,,  104*43.. 

0 

. .  40*C  t   . . 

*.  57-15    ., 

,.  100-68., 

*> 

..  51-79  .. 

..  69  63  .. 

..  104*50.. 

'9189 

. .  49-68  . . 

..57-49.. 

100*76  . . 

•9139 

..  51-S3.. 

.,59  68., 

104  58., 

8 

..  49*73   .. 

..  57*54   ., 

..  100-85., 

8 

..  51-88  .. 

..  59*72  .. 

..  104*65.. 

7 

..  49-77   ;. 

,.  57-69   .. 

. .  100-93  . . 

7 

..  5102   .. 

..  69-76  .. 

..  104-72.. 

6 

.,  49-83    .. 

. .  57-64   . . 

..  101-02., 

6 

..  61-90  .. 

..  69-80  <. 

,.  104-80.. 

6 

..  49-8G  .. 

..  57-69   ,. 

,.  101-10., 

5 

..  63-00  .. 

..  50*84  ., 

.,  104-87,. 

4 

.,  49-91   .. 

..  6774  .. 

,.  10119.. 

4 

..  52-05   ,. 

..  69-89  .. 

..  104-05.. 

a 

..  49'9S  .. 

..  57*79   .* 

. .  101-27  . . 

a 

..  52*09   .. 

.,  59-93  .. 

..  105*03.. 

s 

*.  50'00  ., 

..  57-84  ,. 

.,  101-36.. 

3 

..  62*14   .. 

..  50-08  .. 

..  10511.. 

1 

,,  6004  .. 

..   67-88  .. 

,.  10143.. 

1 

..  5318   .. 

,.  60*02  .. 

.-lOfi-10.. 

0 

-.  50-00  .. 

.,  58-92  ..  1 

, .  101-51  , . 

0 

..  62*23  .. 

,.  60-07  ,, 

..  105-27.. 

•9179 

..5013.. 

..57  97,. 

..10159.. 

■9129 

..52-27., 

..60*12.. 

105  35.. 

S 

.-  50-17   .. 

..  68-01   .. 

..  101*66.. 

8 

..  52*32   .. 

..  60*16  .. 

.,  106-43.. 

7 

..  50*92  .. 

..  58*00  .. 

..101*74.. 

7 

.,  62-36  .. 

,,  60*21  ., 

.,  lefi^,. 

a 

..  50-2©  .. 

,.  58*10  ., 

..  101-82,. 

5 

..  52-11   .. 

,.  60-25  .. 

*.  I00ril|-ti« 

5 

.,  50-30  ,, 

..  58*14  .. 

.*  101-89.. 

6 

,.  62-46   .. 

..  60'30  .. 

..lOtf-tr.. 

4 

..  60-35    .. 

..  58-10  .. 

..  101*07., 

4 

,.  52-50  ,, 

.,  60*34  ,. 

..10675., 

a 

..  60-30  ,. 

..  58-23  „ 

..  102*05.. 

3 

,.  62-5o  .. 

..  60  39  ,. 

,.105-89.. 

2 

..  60' 13  .. 

..  68-28  ., 

, ,  ioa-12 . . 

2 

..  62-69  .. 

..  60*44  .. 

..105*91.. 

1 

..  50-48  .. 

,.  68-32  .. 

..  102*20.. 

1 

..  62*64  .. 

..  60-47  .. 

..105*09., 

0 

..  60-62  .. 

..  58*38  .. 

..109-38., 

0 

..  mm  „ 

\ ..  w^m  .. 

\  ..X^aMfl  ,, 

.:  I 
J  I 
'i.l 
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THE  ANALYST! 

AbMlnto  Alwjhol 

bjrYxiloiiiBS  par 

8p.GniTitj 
15-6*  CT- 

ceitl. 

cent. 

•9119 

..52-73. J 

, .  60-56  . . 

10616.. 

9069 

..5500.. 

..62  84.. 

..110-12. 

8 

..  63-77  .. 

. .  60-ei  . . 

. .  106-23  , , 

B 

..  66-05  .. 

. .  62-88  . . 

..  110-20. 

7 

,.  52-83  ., 

. .   6065   . . 

..  106-31.. 

7 

..  55*09  .. 

..  62-93  .. 

,.  110-28. 

G 

..   52-8fi  .. 

. .  eo-70  . , 

. .  106-39  . . 

6 

. .  65*14  . . 

.,   62-97  .. 

..  110-36. 

£ 

..  52-91   .. 

..  60-74  ., 

,.  106*47,. 

5 

..  6618  .. 

.,  63-02  .. 

. .  110  44  . 

4 

,,  53-95   ,, 

. .  60-79  . . 

..  106-55.. 

4 

..  56-23  .. 

..  63-06  ,. 

. .  110-62  . 

3 

..  sa-oo  .. 

,.  eo-es  ,. 

, .  106-63  . . 

3 

..   56*27  .. 

..  63*11   .. 

..  110-60. 

3 

..  5.3-04   ., 

..  60-99  „ 

..  106*71.. 

2 

..   66-32  .. 

..  63  16  ., 

. .  110-68 . 

1 

.,  53*09   ., 

..  60-93  ,. 

..  106*78., 

1 

..   56-36  .. 

..   63*20  .. 

. .  110*76  . 

0 

..  53*13   ,. 

..  60-97  ,, 

..  106-86.. 

0 

..  56-41  ., 

,.   63*24  .. 

,.  11084. 

•9109 

..5317.. 

..61-02.. 

106-93  , . 

-9059 

..55-45.. 

..63-28.. 

110-92, 

B 

..  53*22   .. 

..  61-06  .. 

. ,  107*01  . . 

B 

..   65'50  .. 

..   63-33   ., 

,,  lll'OO. 

7 

..  53*26  .. 

..  61*10  .. 

. .  107-08  . . 

7 

..   66*55  .. 

.,   63-37   .. 

..  111-08. 

6 

..  63'80  .. 

..  61-lS  .. 

..  107*16.. 

6 

,.  56-5y  .. 

..   63-43  ., 

..  111*16. 

6 

..  53-35  .■- 

..  61-19  ., 

. .  107*23  . . 

5 

..   56'64  ..  , 

..  63-46  .. 

,,  111-24. 

4 

..  63-39  .. 

..  G13S  ,. 

..  107-31  .. 

4 

..  66-68  .. 

..  63-51  .. 

..  111-32. 

3 

,,  53-13   ., 

..  01*38   .. 

, .  107*38  . . 

3 

..  56-73   . 

..   63-55  .. 

..  Ill- 10. 

2 

..  53*18  .- 

..  61-32  _ 

..  107  46,. 

2 

..  56-77  .. 

..  63-60  .. 

.,  Ill  18. 

1 

..  53*63   .. 

..  61*36  .. 

. .  107  54  . . 

1 

..  65-82  .. 

..  63-64  .. 

..  111-56. 

0 

..  53-67  ., 

..  61*40  ,. 

..  107-61.. 

0 

.,   65-86  .. 

..  63-69  ,. 

,.  111-64, 

9099 

..53-61  .. 

..61*45.. 

107*69.. 

9049 

..  55-91  ,. 

..63-73.. 

,.111-71, 

B 

,*  53-63  .. 

..  61*49   .. 

..  107-76.. 

8 

..  65-95  .. 

,,  63*78  ,. 

..  111*79. 

1 

..  53-70  „ 

..  61-53   .. 

..107-e4,. 

7 

..  56-00  .. 

..  63*83  .. 

..  111*87, 

e 

..  53'74  .. 

..   61oS   .. 

,,  107-91  .. 

G 

. .  56-05   . . 

..  63-87  .. 

..  111-95, 

5 

..  53-78   .. 

..  61-62   .. 

. .  107-1*9  . . 

6 

..  56-09  .. 

.,  63*91   .. 

..  U-2-03. 

4 

..  53-B3  .* 

,.  61*66  .. 

. .  lOfi-06  , . 

4 

..   56-14  .. 

..  63-96  .. 

..  11210. 

5 

..  53-87  .. 

..  61-71   .. 

, .  10814  . , 

3 

..  66-18  ». 

*,  04-00  .. 

..  112-18. 

2 

.,  53-91   ., 

..  61-75   .. 

. .  108-21  . . 

2 

..  66-23  ,. 

.-  64-05  .. 

..  112-26. 

1 

..  53-%  ., 

.*  61*79   ,. 

. .  ioa-29 . . 

1 

..  56-27  .. 

..  64*09   ,. 

,.  112-34. 

0 

..  5400  .. 

..  61-81   .. 

. .  108-36  . . 

0 

..  56*32  .. 

..  64  14  .. 

..  112  41. 

9089 

. .  54  05 . . 

..61-88  .. 

lOa  45  . . 

9039 

..56-36.. 

.,64-18,, 

112*49  , 

..  5410  .. 

..  61*93   .. 

. .  108-53  . . 

8 

..  56-41    .. 

..  64-22  ,, 

.,  112  57. 

- 

..  5414  .. 

..  61*98   ., 

. .  108-62  , . 

7 

..  66*45  ,. 

..  64-27  .. 

. .  113-64  , 

G 

..  5419  ., 

. .  62-03  . . 

. .  108*70  . . 

6 

..  56*60  .. 

,,  6131  .. 

.,112  72. 

C 

,.  51-24  .,  ; 

,.  62-07   .. 

, .  108-78  . . 

5 

..   56-6-1  .. 

.,   64-36  ,.  \ 

..  113*80. 

4 

..  54-29   .,  ! 

..  62*12  .. 

. .  im-H7  , . 

4 

..  56*59  *, 

..  04-40  .. ; 

..  112-87. 

3 

..  54-33   .. 

..  62-17  .. 

..  l(;8-fl5  ,. 

3 

..  56*64  .. 

,,   61-45   ..  ' 

..  112-95. 

9 

..  51-38   ,. 

*.   62-22   .. 

..  loyoa.. 

3 

,.  56-68  .. 

,,  64-49  .. 

-.  113-03. 

1 

.,  54*43   .. 

..   62-26   .. 

,.  lou'ia,. 

1 

..  .56*73  .. 

..  64-54  .. 

..  113  11, 

0 

..  64*48  ., 

..  62-31    .. 

. ,  IGVl-20  . , 

0 

-.  56-77  ,. 

..   64-58  ,. 

..  113-18. 

*9079 

..54  52,. 

. .  62  36 . . 

109*28  . . 

-9029 

,.56  82.. 

..64-63.. 

113*26  , 

B 

,,  54. >7   ., 

,,  62- 11  .. 

,.  !tnv-;7.. 

p 

.,  rtivm  ., 

..  64-67  .. 

..  113  34. 

7 

.-  fii-m   p. 

..  62'4.*  .. 

..  io;i*io .. 

7 

..  56-91  .. 

..  61-71  ,. 

.,  11!1-41. 

a 

..  5in7  .. 

..  62-50  ,. 

. .  10!i  511  . , 

6 

..  r,6*9.*.  ., 

..  64*76  .. 

..  113-4<I. 

5 

.,  5-1-71    .. 

,,  62*56   .. 

. .  m.\m  . . 

5 

..   67-00  ,. 

..  6 ('80  ,, 

..  113-57. 

4 

..  647G  ,. 

..  62-60  .. 

..  109-70.. 

4 

..   67-04  .. 

,.  64-85   ., 

..  113  64. 

3 

..  64-ai   .. 

..  i:^2m  .. 

..  100*78., 

3 

..  57-09  .. 

-.  64-89  ,. 

..  11.3*71. 

9 

..  54-80  .. 

..  62*69  .. 

..  109-S7,. 

3 

..  5713  .. 

.,  64*03  ,.  ' 

.,  113*78. 

1 

..  54^90  .. 

..  62-74  .. 

..  109-95.. 

1 

..  57-17  .. 

..  64-97   ., 

. .  113-85 , 

oj 

,,  M-9S  ,.  J 

..   62-79  .. 

..  11003.. 

0 

..  67-31  .. 

,.  65-01  .. 

..  113-92, 
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8p.  Qnjiij 
15-5<»  C. 

AbsolateAleobol 

by  weight;  por 

oeut. 

AbflolnteAloohol 
by  Tolnme ;  per 

ocnt. 

..65  05.. 

Proof  Spirit; 
per  oout. 

Hp.OraTiiy 
15-5»  C. 

AbHolnteAleohol 

by  weight;  per 

cent. 

. .  59-43  . . 

Abflolvte  Aloohol 

by  volume;  per 

cent. 

Proof  Spirit; 
per  cent. 

•9019 

..57-25.. 

113-99.. 

•8969 

..67-15.. 

..117-68.. 

8 

..  67-29  .. 

..  65-09  .. 

..  11406.. 

8 

..  69-48  .. 

..  67-19  .. 

..  117-76.. 

7 

..  67-33  .. 

..  6613  .. 

..  11413.. 

7 

..   69-62  .. 

..  67-24  .. 

..  117-83.. 

6 

..  67-38  .. 

..  6617  .. 

. .  114-20  . . 

6 

..  69-67  .. 

..  07-28  .. 

..  117-90.. 

5 

..  67-42  .. 

..  65-21  .. 

. .  114-27  . . 

6 

..  69-61  .. 

..  67-32  .. 

..  117-98.. 

4 

..  67-46  .. 

..  65-26  .. 

. .  114-34  . . 

4 

..  69-66  .. 

..  67-36  .. 

..  11805.. 

3 

..  57-50  .. 

..  66-29  .. 

..  114-41  .. 

3 

..  69-70  .. 

..  67-40  .. 

. .  118-12  . . 

2 

..  57-54  .. 

..  65-33  .. 

..  11418.. 

2 

..  59-74  .. 

..  67-44  .. 

..  118-20.. 

1 

..  57-58  .. 

..  65-37  .. 

..  114-55.. 

1 

..  69-78  .. 

..  67-49  .. 

..  118-27.. 

0 

..  57-63  .. 

..  65-41  .. 

. .  114-62  . . 

0 

..  59-83  .. 

..  67-53  .. 

..  118-34.. 

•9009 

..57-67.. 

. .  65-45  . . 

114-69.. 

•8959 

. .  59  87  . . 

..67-57.. 

..118-41.. 

8 

..  57-71  .. 

..  65-49  .. 

. .  114-76  . . 

8 

..  69-91  .. 

..  67-61  .. 

..  118-49.. 

7 

..  67-75  .. 

..   66-53  .. 

..  114-83.. 

7 

..  69-96  .. 

..  67-66  .. 

..  118-56.. 

6 

..  57-79  .. 

..  65-57  .. 

..  114-90.. 

6 

..  6000  .. 

..  67-69  .. 

..  118-63.. 

6 

..  57-83  .. 

..  65-61  .. 

..  114-97.. 

6 

..  6004  .. 

..  67-73  .. 

..  118-70.. 

4 

..   57-88  .. 

..  66-65  .. 

..  116-04.. 

4 

..  60-08  .. 

..  67-77  .. 

..  118-77.. 

A 

..  57-92  .. 

..  66-69  .. 

..  116-11.. 

8 

..  60-18  .. 

..  67-81  .. 

..  118-84.. 

2 

..  57-%  .. 

..  65-73  .. 

..  11618.. 

2 

..  60-17  .. 

..  67-86  .. 

..  118-91.. 

1 

..  5800  .. 

..  65-77  .. 

. .  116-26  . . 

1 

..  60-21  .. 

..  67-89  .. 

. .  118-98  . . 

0 

..   58-05  .. 

..  65-81  .. 

. .  115-33  . . 

0 

..  60-26  .. 

..  67-93  .. 

..  119-05.. 

•8999 

..5809.. 

..65  85.. 

115-41.. 

•8949 

..60-29.. 

..67-97.. 

..11912.. 

8 

..  58-14  .. 

..  65-90  .. 

..  116-49.. 

8 

..  60-33  .. 

..  6801  .. 

..  11918.. 

7 

..   58-18   .. 

..  65-94  .. 

. .  116-67  . . 

7 

..  60-38  .. 

..  68-05  .. 

. .  119-26  . . 

6 

..   58-23   .. 

..  65-99  .. 

..  115-64.. 

6 

..  00-42  .. 

..  68-09  .. 

..  119-32.. 

5 

..  58-27  .. 

..  06-03  .. 

..  115-72.. 

5 

..  00-46  .. 

..  68-13  .. 

..  119-39.. 

4 

..  58-32  .. 

..  66-07  .. 

..  115-80.. 

4 

..  00-50  .. 

..  68-17  .. 

..  119-46.. 

3 

..   58-30  .. 

..  6612  .. 

..  115-87.. 

3 

..  60-54  .. 

..  68-21  .. 

. .  119-53  . . 

2 

..   58-41   .. 

..  66-16  .. 

. .  115-95  . . 

2 

..  60-58  .. 

..  68-26  .. 

. .  119-60  . . 

1 

..  58-45   .. 

..  66-21  .. 

..  110-03.. 

1 

..  60-63  .. 

..  68-29  .. 

..  119-67.. 

0 

..  58-50  .. 

..  66-26  .. 

..  110-11.. 

0 

..  60-67  .. 

..   68-33  .. 

..  119-74.. 

•8989 

..58-55.. 

..66-29.. 

..11618.. 

•8989 

..60-71.. 

..68-36.. 

,.119-80.. 

8 

..   58-50   .. 

..   00-34  .. 

..  110-20.. 

8 

..  60-76  .. 

..  08- 10  .. 

..  119-87.. 

7 

..   58-64   .. 

..   60-38  .. 

..  116-34.. 

7 

..  60-79  .. 

..  08-44  .. 

..  119  94.. 

r> 

..   5868  .. 

..   66-43   .. 

..  110-42.. 

6 

..  60-83  .. 

..  68-48  .. 

..  120-01.. 

o 

..   58-73  .. 

..  00-47  .. 

..  110-49.. 

6 

..  60-88  .. 

..   68-52  .. 

..  12008.. 

4 

..   58-77  .. 

..  00-51   .. 

..  110-57.. 

4 

..  60-92  .. 

..   68-56  .. 

..  120-15.. 

3 

..   58-82  .. 

..  00-56  .. 

..  11005.. 

3 

..  60-96  .. 

..   68-60  .. 

..  120-22.. 

2 

..   58-86  .. 

..  00-60  .. 

..  110-72.. 

2 

..  6100  .. 

.;  68-04  .. 

..  120-29.. 

1 

..  58-91   .. 

..  00-05  .. 

.,  116-80.. 

1 

..  6104  .. 

..  08-08  .. 

. .  120-35  . . 

0 

..  58-95   .. 

..  00-09  .. 

. .  116-88  . . 

0 

..  61-08  .. 

..   08-72   .. 

. .  120-42  . . 

•8979 

..5900.. 

..66-74.. 

..116-96.. 

-8929 

..  61-13.. 

. .  68-76  . . 

120-49  . . 

H 

..   59-04  .. 

..   00-78  .. 

. .  117-03  . . 

8 

..  01-17  .. 

..  08-80  .. 

. .  120-50  . . 

7 

..   5909  .. 

..   00-82   .. 

..  11711.. 

7 

..  01-21   .. 

..   08-83   .. 

. .  120-03  . . 

0 

..   5913  .. 

..   0''.-80   .. 

..  11717.. 

6 

..  01-25   .. 

..   08-87  .. 

. .  120-70  . . 

/> 

..   5917  .. 

..   00-90  .. 

..  117-25.. 

5 

..  01-29  .. 

..   08-91   .. 

..  120-77.. 

4 

..   59-22  .. 

..   00-94   .. 

. .  117-32  . . 

4 

..   01-3:^  .. 

..  08-95  .. 

. .  120-83  . . 

3 

..  59-26  .. 

..  00-99  .. 

. .  117-39  . . 

3 

..  01-JW  .. 

..  08-99  .. 

. .  120-90  . . 

2 

..  69-30  .. 

..  6703  .. 

..  11747.. 

3 

..  61-42  .. 

..  6903  .. 

..  120-97.. 

1 

..  59-35  .. 

..  67-07  .. 

..  11764.. 

1 

..  61-46  .. 

..  6907  .. 

..  121Q4.. 

0 

..  59-39  .. 

..  6711  .'. 

..  117-61.. 

0 

^..  ^VWi  .. 

\,,  ^^'\\  ,, 

\,,V«\:VS., 
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Sp.Or*Tit7 

AbMlnteAlw^ol 

by  weight  ;p«r 

cent. 

AbMlute  Alcohol 

byTolnmejper 

oent. 

Proof  Spirit ; 

Sp.0nTit7 
atCO»P.= 

is-s^c. 

AbflolniaAlodhol 

bjweight;  per 

o«nt. 

▲bMhitaAlaohol 

b7T0lame;p«r 

oent. 

Proof  Sptatt; 
peroMt. 

•8919 

..61-54.. 

..6915.. 

..121-18.. 

•8869 

..63-74.. 

..  71-22.. 

12480.. 

8 

..  61-58  .. 

..  6919  .. 

..  121-24.. 

8 

..  63-78  .. 

..  71-26  .. 

..  12487.. 

7 

..  61-63  .. 

..  69-22  .. 

..  121-31  .. 

7 

..  63-83  .. 

..  71-30  .. 

..  12494.. 

6 

..  61-67  .. 

..  69-26  .. 

..121-38.. 

6 

..  63-87  .. 

..  71-84  .. 

..  12602.. 

5 

..  61-71  .. 

..  69-30  .. 

..  121-45.. 

6 

..  63-91  .. 

..  71-88  .. 

..  12609.. 

4 

..  61-76  .. 

..  69-34  .. 

. .  121-62  . . 

4 

..  68-96  .. 

..  71-42  .. 

..  125-16.. 

3 

..  61-79  .. 

..  69-38  .. 

..  121-59.. 

3 

..  6400  .. 

..  71-46  .. 

..  126-23.. 

2 

..  61-83  .. 

..  69.42  .. 

..121-66.. 

2 

..  6404  .. 

..  71-60  .. 

..  126-80.. 

1 

..  61-88  .. 

..  69-46  .. 

. .  121-72  . . 

1 

..  64-09  .. 

..  71-64  .. 

..  126-38.. 

0 

..  61-92  .. 

..  69-50  .. 

. .  121-79  . . 

0 

..  6413  .. 

..  71-68  .. 

..  125-44.. 

•8909 

..61-96  .. 

..69-54.. 

..121-86.. 

•8859 

..6417.. 

..71-62.. 

..125-51.. 

8 

..  62-00  .. 

..  69-68  .. 

..  121-93.. 

8 

..  64-22  .. 

..  71-66  .. 

..  125-58.. 

7 

..  6206  .. 

..  69-62  .. 

..  12201.. 

7 

..  64-26  .. 

..  71-70  .. 

..  126-66.. 

6 

..  6209  .. 

..  69-66  .. 

..  12208.. 

6 

..  64-30  .. 

..  71-74  .. 

..  126-72.. 

5 

..  6214  .. 

..  69-71  .. 

..  12216.. 

5 

..  6436  .. 

..  71-78  .. 

..  126-79.. 

4 

..  6218  .. 

..  69-76  .. 

. .  122-23  . . 

4 

..  64-39  .. 

..  71-82  .. 

..  126-86.. 

3 

..  62-23  .. 

..  69-79  .. 

..  122-31.. 

3 

..  64-43  .. 

..  71-86  .. 

..  126-93.. 

2 

..  62-27  .. 

..  69-84  .. 

. .  122-38  . . 

2 

..  64-48  .. 

..  71-90  .. 

..  126-01.. 

1 

..  62-32  .. 

..   69-88.. 

. .  122-46  . . 

1 

..  64-62  .. 

..  71-94  .. 

..  12608.. 

0 

..  62-36  .. 

..  69-92  .. 

..122-53.. 

0 

..  64-67  .. 

..  71-98  .. 

..  126-15.. 

•8899 

..62-41.. 

..69-96.. 

..122-61.. 

•8849 

..64-61  .. 

..7202.. 

126-22  ., 

8 

..  62-46  .. 

..  7001  .. 

..  122-68.. 

8 

..  64-65  .. 

..  7206  .. 

..  126-29.. 

7 

..  62-60  .. 

..  7006  .. 

..  122-76.. 

7 

..  64-70  .. 

..  7210  .. 

..  126-36.. 

6 

..  62-65  .. 

..  70-09  .. 

. .  122-84  . . 

6 

..  64-74  .. 

..   72-14  .. 

..  126-43.. 

5 

..  62-59  .. 

..  7014  .. 

..  122-91  .. 

5 

..  64-78  .. 

..  72-18  .. 

..  126-50.. 

4 

..  62-64  .. 

..  70-18  .. 

..122-99.. 

4 

..  64-83  .. 

..  72-22  .. 

..  126-67.. 

3 

..  62-68  .. 

..  70-22  .. 

..12306.. 

3 

..  64-87  .. 

..  72-26  .. 

..  126-64.. 

2 

..  62-73  .. 

..  70-27  .. 

..12314.. 

2 

..  64-91  .. 

..  72-30  .. 

..  126-71.. 

1 

..  62-77  .. 

..  70-31  .. 

..  123-21.. 

1 

..  64-96  .. 

..  72-34  .. 

..  126-78., 

0 

..  62-82  .. 

..  70-35  .. 

..123-29.. 

0 

..  66-00  .. 

..  72-38  .. 

..  126-85.. 

•8889 

..62-86.. 

..70-40.. 

123  36.. 

•8839 

..65-04.. 

..72-42.. 

126-92.. 

8 

..  62-91  .. 

..  70-44  .. 

..123-44.. 

8 

..  65-08  .. 

..  72-46  .. 

..  126-99.. 

7 

..  62-95   .. 

..  70-48  .. 

..123-52.. 

7 

..  6618  .. 

..  72-60  .. 

..  12706.. 

6 

..  6300  .. 

..  70-52  .. 

..123-59.. 

6 

..  66-17  .. 

..  72-64  .. 

..  12712.. 

5 

..  6304  .. 

..  70-57  .. 

..123-66.. 

5 

..  65-21  .. 

..  72-68  .. 

..12719.. 

4 

..  6309  .. 

..  70-61  .. 

..123-73.. 

4 

..  65-26  .. 

..  72-61  .. 

..  127-25.. 

3 

..  6313  .. 

..  70-66  .. 

. .  123-80  . . 

3 

..  66-29  .. 

..  72-65  .. 

..  127-32.. 

2 

..  6317  .. 

..  70-69  .. 

..  123-88.. 

2 

..  65-33  .. 

..  72-69  •• 

..127-39.. 

1 

..  63-22  .. 

..  70-73  .. 

..123-95.. 

1 

..  65-38  .. 

..  72-73  .. 

..  127-46., 

0 

..  63-26  .. 

..  70-77  .. 

..124-02.. 

0 

..  65-42  .. 

..  72-77  .. 

..  127-52.. 

•8879 

..63  30.. 

..70-81  .. 

12409  . . 

-8829 

..  65-46.. 

..  72-80.. 

127-59.. 

8 

..  63-35  .. 

..  70-85  .. 

..12416.. 

8 

..  65-50  ., 

..  72-84  .. 

..  127-65.. 

7 

..  63-39  .. 

..  70-89  .. 

. .  124-23  . . 

7 

..  65-64... 

..  72-88  .. 

. .  127-72  . . 

6 

..  63-43  .. 

..   70-93  .. 

..124-80.. 

6 

..  66-58  .. 

..   72-92  .. 

..  127-79.. 

5 

..  68-48  .. 

..   70-97  .. 

..124-87.. 

6 

..  65-63  .. 

..   72-96  .. 

..  127-86.. 

4 

..  63-62  .. 

..  71-01  .. 

. .  124-44  . . 

4 

..  65-67  .. 

..   72-99  .. 

..  127-92.. 

3 

..  63-57  .. 

..  7106  .. 

..124-52.. 

3 

..  66-71  .. 

..  73-03  .. 

..  127-99.. 

2 

..  63-61  .. 

..  7109  .. 

..  124-59.. 

2 

..  65-76  .. 

..  7307  .. 

..  12806.. 

1 

..  63-66   .. 

..  7113  .. 

..124-66.. 

1 

..  66-79  .. 

..  7311  .. 

..  12812.. 

^> 

..  63-70  .. 

..  71-17  .. 

..124-73.. 

0 

..  66-83  ., 

..  7316  .. 

..12819.. 

THE  ANALYST. 


55 


_^ 

IBB"  C. 

A!»elut«Aloobol 
bjwdgjit;  pot 

Abnolnte  Alcohol 
bj  voUimo;  per 

etnt. 

Proof  Spirit;    , 
per  cent. 

1 

Sp.OraTity 

at60«F.= 

16-5°  C. 

Absolnte  Alcohol 

by  weight;  per 

reut. 

..68  00.. 

Absolute  Alcohol 

byTOlnme;  per 

cent. 

Proof  Spirit; 
percent. 

8819 

. .  65  88  . . 

, .  73  19  . . 

128  25.. 

-8769 

..75-12  .. 

131-64  . . 

8 

..  G5'l>2  ., 

..  73  22   .. 

. .  128-32  . . 

8 

..  68-04  .. 

..  7516  .. 

..  131-71.. 

7 

..  65-96  ,. 

..   73-26   .. 

. .  128-39  . . 

7 

..  6808  .. 

..  7519  .. 

..  131-77.. 

0 

..  OC'OO  .. 

..  73-30  .. 

..  128-45.. 

6 

..  6813   .. 

..  75-23   .. 

..  131-84.. 

6 

,,  66*04  ,. 

..  73-34   .. 

. .  128-52  . . 

5 

..  6817  .. 

..  75-27   .. 

..  131-90.. 

4 

. .  6G09  , . 

.,   73-38   .. 

. .  128-59  . . 

4 

..  68-21   .. 

..  75-30  .. 

..  131-97.. 

3 

. .  6613   . . 

..  73-42   .. 

. .  128-66  . . 

3 

..  68-25  .. 

..  75-34   .. 

..  132-04.. 

2 

.,  66'17   ., 

.,  73-46  .. 

. .  128-73  . , 

2 

..  68-29  .. 

..  75-38  .. 

..  13210.. 

1 

. .  fio-aa  . . 

..  73-50   .. 

..  128-80.. 

1 

..  68-33   .. 

..  75-42  .. 

..  13217.. 

a 

..   06-26   .. 

..  73-64   .. 

..  128-87..  , 

0 

..  68-.S8  .. 

..  75-45   .. 

..  132-23.. 

3309 

. .  66  30  . . 

.-73-57.. 

128-94  .. 

-8759 

..68-42.. 

..75-49.. 

132-30.. 

8 

..   G6'35   .. 

. .  73-61   . . 

. .  129-01 . . 

8 

..  68-46  .. 

..  75-53  .. 

..  132-36.. 

7 

..  60-39   .. 

..  73-65   .. 

. .  129-08  . . 

7 

..  68-50  .. 

..  75-57  .. 

..  132-43.. 

(j 

.,  66-43   ,. 

..  73-69   .. 

..  12915.. 

6 

..  68-54  .. 

..  75-60  .. 

. .  132-49  . . 

5 

..  66-48   .. 

..  73-73   .. 

. .  129-22  . . 

5 

..  68-58  .. 

..  75-04  .. 

. .  132-56  . , 

4 

..  66-53   ., 

.,   73-77  .. 

..  129-29..  \ 

4 

..  68-63  .. 

..  75-68  .. 

. .  132-63  . . 

3 

,,  66*57    .. 

..  73-81  .. 

..  129-36..  ; 

3 

..  68-67  .. 

..  76-72  .. 

..  132-69.. 

3 

.,  66-61    .. 

..   73*85   .. 

..  129-43.. 

2 

..  68-71  .. 

..  76-75  .. 

..  132-76.. 

1  ! 

,.  66e5  ., 

..  73-89   .. 

..  129-50.. 

1 

..  68-75   .. 

..  75-79   .. 

..  132-82.. 

0 

,.  66-70  ,. 

..  73-93   .. 

..  129-57.. 

0 

..  68-79  .. 

..  75-83   .. 

..  1.3-2-80.. 

)799 ; 

, .  66-74 , . 

..73-97.. 

129  64.. 

8749 

. .  68-83  . . 

..75-87.. 

132-95.. 

8 

..  66-78  .. 

..  lioi  .. 

..  129-71.. 

8 

..   68-88   .. 

..  75-90  .. 

..  133-02.. 

7 

,.  66-83  .. 

..  74-05   .. 

..  129-78.. 

7 

..  68-92   .. 

..   76-94   .. 

..  133-08.. 

d 

.,  6G'87   .. 

..  74-09   .. 

..  129-85.. 

6 

..   68-96   .. 

..  75-98  .. 

..  133-16.. 

fi 

..  66*91   .. 

..  74-13   .. 

..  129-92..  : 

5 

..  69-00  .. 

..   76-01   .. 

..  133-21.. 

4 

,.  66-'J6  ,. 

..   7417   .. 

..  129-99.. 

4 

..  69-04  .. 

..   76-05  .. 

..  133-28.. 

3 

..  67-00   .. 

..  74-22   .. 

. .  130-06  . . 

3 

..  69-08  .. 

..  7609  .. 

..  133-31  .. 

2 

..  67-04  ., 

..  74  25   .. 

. .  13013  . .  ' 

2 

..  69-13  .. 

..  76-13   .. 

..  133-41.. 

1 

..   67-08   .. 

r.  74-29   .. 

..  130-19.. 

1 

..  69-17   .. 

..  7616  .. 

..  133-47.. 

0 

,.  6M3   .. 

..   74-33   .. 

..  130-26.. 

0 

..  69-21   .. 

..  76-20  .. 

..  133-64.. 

J7S9 

..67  17.. 

,.74  37.. 

130-33.. 

-8739 

..69-25.. 

.76-24.. 

133-60.. 

K 

..   fj7'2l   ., 

,.  74-40  .. 

..  130-39.. 

8 

..  69-29   .. 

..  76-27   .. 

..  133-67.. 

7 

..  67-25   .. 

..  74-44   .. 

. .  130-46  . .  1 

7 

..  69-33   .. 

..  76-31   .. 

..  133-73.. 

6 

..   67-29   .. 

..  74-48   .. 

..  130-52.. 

6 

..  69-38   .. 

..  76-35  .. 

..  133-80.. 

5 

..   67-33   .. 

..  74-52   .. 

..  130-59.. 

5 

..  69-42   .. 

..  76-39   .. 

. .  133-86  . . 

4 

..  67-38   .. 

..  74-55  .. 

..  130-66.. 

4 

..  69-46  .. 

..  76-42  .. 

..  133-93.. 

3 

..  67-42   .. 

..  74-59  .. 

..  130-72.. 

3 

..  69-50  .. 

..  76-46   .. 

..  133-99., 

2 

..  67-46   .. 

..  74-63  .. 

..  130-79.. 

1            2 

..  69-54   .. 

..  76-50  .. 

..  13406.. 

1 

..  67-50  .. 

..   74-67   .. 

. .  130-85  . . 

!             1 

..  69-.')8    .. 

..  76-53   .. 

. .  13412  . . 

0 

..  67-51   .. 

..  74-70  .. 

..  130-92.. 

0 

..  69-i;3   .. 

..  70-57   .. 

..  134-19.. 

J779 

. .  67-58  . . 

..74-74.. 

130-98.. 

-8729 

. .  69-67  . . 

..76-61  .. 

134-25.. 

8 

..  67-63   .. 

..   74-78  .. 

. .  13105  . .  ' 

8 

..  69-71   .. 

..  76-65   .. 

..  134-32.. 

7 

..  67-67   .. 

..   74-82  .. 

..  131-12.. 

7 

..  69-75   .. 

..  76-68   .. 

..  134-38.. 

G 

..  67-71    .. 

..  74-86  .. 

..  13118.. 

6 

..  69-79  .. 

..  76-72  .. 

..  134-46.. 

5 

..  67-75  .. 

. .   74-89  . . 

. .  131-25  . . 

5 

..  69-83   .. 

..  76-76  .. 

..  184-61.. 

4 

..  67-70  .. 

..  74-93  .. 

. .  131-31  . .  i 

4 

..   69-88    .. 

..  76-80  .. 

. .  134-68  . . 

3 

..  07-83   .. 

..  74-97   .. 

..  131-38..  . 

3 

..  60-9-2   .. 

..  76-88  .. 

..  134-64.. 

2 

..  67-88  .. 

..  7601   .. 

..  131-45.. 

2 

..  69-90  .. 

..  76-87  .. 

..  134-71  .. 

1 

..  67-92   .. 

..  75-04  .. 

..  131-61.. 

1 

..  70-00  .. 

..  76-91  .. 

..  134-77.. 

0 

..  67-96   .. 

1  ..  7508  .. 

..  181-68.. 

!        0 

..  70-04  .. 

..  76-94  ., 

1.  .,\^N:^A^.* 
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8p.GHlTitj 

at  60°  F.  = 

15-50  c. 

AlMwlnto  Alcohol 

by  weight;  per 

cent. 

Absolate  Alcohol 

byTOlamc;  per 

cent. 

i 

Proof  Spirit;    j 
ppr  oout.       ! 

! 

Sp.  Gravity 
15-5«C- 

Absolute  Alcohol 

by  weight;  per 

cent. 

Absolute  Alcohol 

by  Tolnme ;  per 

cent. 

Proof  Spirit; 
percent. 

•8719 

..70^08.. 

..76-98.. 

134-90..  , 

-8669 

..7213  .. 

..78-77.. 

..138-05.. 

8 

..  70-12  .. 

..  7701  .. 

..  134-96.. 

8 

..  7217  .. 

..  78-81   .. 

..  138-11.. 

7 

..  7016  .. 

..  7705  .. 

..  135-02.. 

7 

..   72-22  .. 

..   78-85  .. 

..  13818.. 

6 

..   70-20  .. 

..  77-08  .. 

..  135-08.. 

6 

..  72-26  .. 

..   78-89  .. 

..  138-25.. 

5 

..  7024  .. 

..  77-12  .. 

..  136-14.. 

5 

..   72-30  .. 

..  78-93  .. 

..  138-32.! 

4 

..  70-28  .. 

..  77-16  .. 

..  135-21.. 

4 

..   72-35  .. 

..  78-96  .. 

..  138-38.. 

3 

..  70-32  .. 

..  77-19  .. 

..  136-27.. 

3 

..  72-39  .. 

..  79-00  .. 

..  138-45.. 

2 

..  7036  .. 

..  77-22  .. 

..  135-33.. 

2 

..   72-43  .. 

..   79-04  .. 

..  1.38-52.. 

1 

..  70-40  .. 

..  77-25  .. 

. .  135-39  . . 

1 

..   72-48  .. 

..  79-08  .. 

..  138-58.. 

0 

..  70-44  .. 

..  77-29  .. 

..  135-45.. 

0 

..   72-52   .. 

..   79-12  .. 

..  138-65.. 

•8709 

..70«48.. 

..77-32.. 

135-51  .. 

•8659 

..72-57.. 

. .  79-16  . . 

138-72.. 

8 

..  70^62  .. 

..  77-36  .. 

. .  135-57  . .  ' 

8 

..  7201  .. 

..  79-19  .. 

..  138-79.. 

7 

..  70-66  .. 

..  77-39   .. 

..  135-64..  1 

7 

..   7-2-05  .. 

..  79-23  .. 

..  138-85.. 

6 

..  7060  .. 

..  77-43  .. 

. .  135-70  . . 

6 

..   72-70  .. 

..  79-27  .. 

..  138-92.. 

5 

..  70-64  .. 

..  77-46  .. 

..  135-76.. 

5 

..   72-74  .. 

..  79-31  .. 

..  188-99.. 

4 

..  70-68  .. 

..  77-50  .. 

..  135-82.. 

4 

..   72-78  .. 

..  79-36  .. 

..  13905.. 

3 

..  70-72  .. 

..  77-63  .. 

. .  135-88  . . 

3 

..   72-83  . 

..  79-39  .. 

..  139-12.. 

2 

..  70-76  .. 

..  77-57  .. 

..  135-94.. 

2 

..   72-87  .. 

..  79-42  .. 

..  13919.. 

1 

..  70-80  .. 

..  77-60  .. 

. .  136-00  . . 

1 

..   72-91   .. 

..  79-46  .. 

..  139-26.. 

0 

..  70-84  .. 

..  77-64  .. 

. .  136-07  . . 

0 

..   72-96  .. 

..  79-50  .. 

..  139-82.. 

•8699 

..70-88.. 

..77-67.. 

136-13  . . 

!  -8649 

..7300.. 

. .  79-54  . . 

..139-39.. 

8 

..  70-92   .. 

..  77-71  .. 

..  136-19.. 

'            8 

..  7304  .. 

..  79-57  .. 

..  139-46.. 

7 

..  70-96  .. 

..  77-74  .. 

..  136-25.. 

;                  7 

..   7308  .. 

..  79-61   .. 

..  139-52.. 

C 

..  71-00   .. 

..  77-78  .. 

..  136-31  .. 

6 

..   7.313  .. 

..  79-65  .. 

..  139-58.. 

5 

..  71-04  .. 

..  77-82  .. 

. .  136  37  . . 

5 

..   73-17  .. 

..  79-68  .. 

..  139-04.. 

4 

..  71-08  .. 

..  77-85  .. 

..  136-44.. 

4 

..   73-21  .. 

..  79-72  .. 

..  139-71.. 

3 

..  7113  .. 

..  77-89  .. 

..  136-50.. 

3 

..  73-25  .. 

..  79-75  .. 

..  139-77.. 

2 

..  7117  .. 

..  77-93  .. 

..  136-56.. 

2 

..   78-29  .. 

..  79-79  .. 

..  139-83.. 

1 

..  7121   .. 

..  77-96  .. 

. .  136-63  . . 

1 

..  73-33  .. 

..  79-83  .. 

..  139-90.. 

0 

..  71-25  .. 

..  7800  .. 

..  136-69.. 

0 

..  73-38  .. 

..  79-86  .. 

..  139-96.. 

•8689 

..71-29  .. 

..78.04.. 

136-76.. 

i 

8639 

..73-42.. 

..79-90.. 

..14002.. 

8 

..  71-33  .. 

..  78-07  .. 

..  136-82.. 

i          8 

..  78-46  .. 

..  79-94   .. 

..  140-09.. 

7 

..  71-38  .. 

..  78-11   .. 

..  136-88.. 

1           7 

..   73-50  .. 

..  79-97  .. 

..  140-15.. 

6 

..  71-42  .. 

..  78-14  .. 

. .  136-95  . . 

i       6 

..   73-64  .. 

..  8001   .. 

..  140-21.. 

5 

..  71-46  .. 

..  78-18  .. 

. .  137-01  . . 

5 

..   73-58  .. 

..  80-04  .. 

..  140-27.. 

4 

..  71-50  .. 

..  78-22  .. 

. .  137-08  . . 

4 

..  73-63  .. 

..  80-08  .. 

..  140-34.. 

3 

..  71-64  .. 

..  78-25  .. 

..  1,S7-14.. 

3 

..   73-67  .. 

..  80-12   .. 

..  140-40.. 

2 

..  71-68  .. 

..  78-29  .. 

. .  137-20  . . 

1            2 

..   73-71   .. 

..  80-15  .. 

. .  140-46  . . 

1 

..  71-63  .. 

..  78-.33  .. 

. .  137-27  . . 

1            1 

..   73-75  .. 

..  80-19  .. 

..  140-53.. 

0 

..  71-67   .. 

..  78-36  .. 

. .  137-33  . . 

1            0 

..   73-70  .. 

..  80-22  .. 

. .  140-69  . . 

•8679 

..71-71  .. 

..78-40.. 

137-40.. 

!   -8629 

. .  73-83  . . 

..80-26.. 

..140-65.. 

8 

..  7175  .. 

..  78-44  .. 

..  137'46.. 

i            8 

..   73-88  .. 

..   80-30   .. 

. .  140-72  . . 

7 

..  71^79  .. 

..  78-47   .. 

. .  137-52  . . 

7 

..   73-92  .. 

..   80-33   .. 

. .  140-78  . . 

6 

..  71-83  .. 

..  78-61  .. 

. .  137-59  . . 

'■'            6 

..  73-96  .. 

..  80-37   .. 

..  140-84.. 

6 

..  71-88  .. 

..  78-55   .. 

, .  137C5  . . 

5 

..   7400  .. 

..  80-40  .. 

..  140-91.. 

4 

..  71-92  .. 

..  78-58  .. 

,.  137-72.. 

4 

..  7405  .. 

..  80-44  .. 

. .  140-98  . . 

3 

..  71-96  .. 

..  78-62   .. 

».  137-78.. 

3 

..   74-09  .. 

..  80-48  .. 

. .  141-05  . . 

2 

..  7200  .. 

..  78-66  .. 

..  137-85  .. 

i;        2 

..   7414  .. 

..  80-52   .. 

..  14112.. 

1 

..  72-04  .. 

..  78-70  .. 

. .  137-91  . . 

1 

..   74-18  .. 

..  80-56  .. 

. .  141-19  . . 

0 

..  7209  .. 

..  78-78  .. 

..  137-98.. 

0 

..   74-23  .. 

..  80-60  .. 

..  141-26.. 
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Sp.  Gravity 

\b«olute  Alcohol 

AbMoluto  Alcohol 

1 

Proof  Spirit ; 
per  oont. 

141-33  . . 

Sp.  Gravity  Absolnte  Alcohol 

Absolute  Alcohol 

It  60«  F.  ■^■ 
ISO*  C. 

byvreiRht;  per 
ci-iit. 

..74-27.. 

by  volomo;  per 
ctint. 

..80-64.. 

fttOO^K. --  1  by  weight;  per 
LVO^C.    .           et-at. 

1            

-8569  ■  . .  76-50  . . 

by  voUuiie;  per 

C»Ult. 

..  82-58.. 

I*roof  Spirit ; 
per  cent. 

•8619 

144-72.. 

8 

..  74-32  .. 

..  80-68  .. 

. .  141-40  . . 

8  1  ..   76-54  .. 

..  82-61   .. 

..  144-78.. 

7 

..  74-30  .. 

..  80-72  .. 

..  111-47.. 

7  ;  ..  76-68  .. 

..   82-65  .. 

..  144-84.. 

6 

..  74-41  .. 

..  80-76  .. 

..  141-54.. 

6 

..  76-63  .. 

..   8209   .. 

..  144-91.. 

5 

..  74-45  .. 

..  80-80  .. 

. .  141-61  . . 

5 

..  76-67  .. 

..  82-72  .. 

..  144-97.. 

4 

..  74-50  .. 

..  80-84  .. 

. .  141-08  . . 

4 

..  76-71  .. 

..  82-76  .. 

..  146-03.. 

3 

..  74-55  .. 

..  80-88  .. 

. .  141-75  . . 

3 

..  76-75  .. 

..  82-79  .. 

..  14509.. 

2 

..  74-59  .. 

..   80-92  .. 

. .  141-82  . . 

2 

..  76-79  .. 

..  82-83  .. 

..  146-16.. 

1 

..  74-04  .. 

..  80-96  .. 

..  141-89.. 

1 

..  76-83  .. 

..   82-86  .. 

. .  146-22  . . 

0 

..  74-G8   .. 

..  8100  .. 

. .  141-96  . . 

0 

..  76-88  .. 

..  82-90  .. 

. .  146^28  . . 

•8609 

. .  74-73  . . 

..8104.. 

142-03.. 

•8559 

..76-92.. 

..82-93.. 

145-34.. 

8 

..  74-77  .. 

..   81-08   .. 

..  112-10.. 

8 

..  76-96  .. 

..  82-97  .. 

..  145-40.. 

7 

..   74-82   .. 

..  81-12   .. 

. .  14217  . . 

7 

..  7700  .. 

..  83-00  ., 

..  145-46.. 

6 

..  74-86  .. 

..  81-16   .. 

. .  142-24  . . 

0  :  . .   7704  . . 

..  83-04  .. 

. .  145-52  . . 

5 

..  74-91  .. 

..  81-20  .. 

. .  142-31  . . 

5  -  ..  77-08  .. 

..  83-07  .. 

. .  145-59  . . 

4 

..   74-95  .. 

..  81-24  .. 

. .  142-38  . . 

4     ..  77-13  .. 

..  83-11   .. 

..  145-65.. 

3 

..   75-00  .. 

..  81-28  .. 

. .  142-45  . . 

3     ..  7717  .. 

..  83-14   .. 

..  146-71.. 

2 

. .   75-05  . . 

..  81-32   .. 

. .  142-52  . . 

2     ..  77-21  .. 

..  8318  .. 

..  146-77.. 

1 

..  75-09   .. 

..  81-36   .. 

..  142-59.. 

1     ..  77-25  .. 

..  83-21   .. 

. .  145-83  . . 

0 

..   75-14  .. 

..  81-40  .. 

..  142-60.. 

0     ..  77-29  .. 

..  8.3-25  .. 

. .  145-89  . . 

•8599 

. .  7518  . . 

..81-44.. 

142-73.. 

•8549     ..77-33.. 

..83  28.. 

145-96.. 

8 

..   75-23  .. 

..  81-48  .. 

..  142-79.. 

8     ..  77*38  .. 

..   83-32  .. 

..  146-02.. 

7 

..   75-27  .. 

..   81-52   .. 

. .  142-8r) . . 

7     ..  77-42  .. 

..  83-36  .. 

..  14608.. 

6 

..   75-32  .. 

..  81-56  .. 

. .  142-93  , . 

0     ..  77-46  .. 

..  83-39  .. 

. .  146-14  . . 

5 

..   75-30  .. 

..  81-60  .. 

..  143-{K).. 

5     ..   77-50  .. 

..  83-43  .. 

..  146-20.. 

.     4 

..   75-41   .. 

..  81-64   .. 

. .  14307  . . 

4  ,  ..  77-54  .. 

..  83-46  .. 

..  146-26.. 

3 

..  7515  .. 

..   81-68  .. 

. .  143-11  . . 

3  1  . .   77-58   . . 

..  83-.>0  .. 

..  146-32.. 

2 

. .  75'50  . . 

..  81-72   .. 

..  143-21.. 

2  i  ..  77.63  .. 

..  83-53   .. 

. .  140-39  . . 

1 

..   75-55   .. 

..  81-76  .. 

..  113-28.. 

1 

..  77-67  .. 

..  83-57  .. 

..  140-45.. 

0 

..  75-59  .. 

..  81-80  .. 

. .  143-35  . . 

0  1  . .  77-71  . . 

..  8300  .. 

..  140-51.. 

•8589 

. .  75-64  . . 

..  81-84.. 

143-42  . . 

-8539  !  . .  77-75  . . 

..83  64.. 

146-57.. 

8 

..   75-08  ., 

..   81-88   .. 

..  143-19.. 

8  ]  . .  77-79  . . 

..   8307  .. 

. .  140-63  . . 

7 

..   75-73   .. 

..  81-92   .. 

..  143-50.. 

7  1  ..  77-83  .. 

..   83-71   .. 

. .  146  69  . . 

C 

..   75-77   .. 

..  81-96   .. 

..  143-03.. 

6  1  ..  77-8H  .. 

..  83-74  .. 

. .  146-76  . . 

5 

..   75-82   .. 

..  82-00  .. 

..  113-70.. 

5  ;  . .   77-92   . . 

..  83-78  .. 

. .  140-82  . . 

4 

..   7.V80  .. 

..   82-04  .. 

. .  143-77  . . 

4  '  . .   77-96  . . 

..  83-81   .. 

..  146-88.. 

3 

..   7501   .. 

..   82-08   .. 

..  143-81.. 

3  i  ..  78-00  .. 

..   83-85  .. 

. .  146-94  . . 

2 

..   75-95   .. 

..   8212  .. 

. .  143-91  . . 

2  ■  ..   78-04  .. 

..   83-88   .. 

..  147-00.. 

1 

..   70-00  .. 

..   8-216  .. 

..  143-98.. 

1  '  ..    78-08   .. 

..  8.3-91   .. 

..  147-05.. 

0 

..   7001   .. 

..   82-19   .. 

..  144-04.. 

0     ..   7812   .. 

..   83-94   .. 

..  14711.. 

•8579 

..76  08.. 

..82-23.. 

14410.. 

-8529     ..78-16.. 

..83  98.. 

147-17.. 

8 

..   70-13  .. 

..  82-26  .. 

. .  14416  . . 

8     ..  78-20  .. 

..  84-01   .. 

. .  147-23  . . 

7 

..   7017   .. 

..   82-30  .. 

. .  144-23  . . 

7     . .   78-24  . . 

..  810-1   .. 

. .  147-29  . . 

(i 

..   70-21   .. 

..   82-33   .. 

. .  144-29  . . 

6  ;  . .   78-28  . . 

..   81-08  .. 

..  147-34.. 

'» 

..   70-25  .. 

..   82-37   .. 

. .  144-35  . . 

5     ..  78-32   .. 

..   81-11  .. 

..  147-40.. 

4 

..   70-29  .. 

..   82-40  .. 

..  144-41.. 

.4     ..   78-36  .. 

..  8114  .. 

. .  147-40  . . 

3 

..   76-33   .. 

..  82-44  .. 

..  144-47.. 

3     ..   78-40  .. 

..  84-18  .. 

. .  147-52  . . 

2 

..   70-38  .. 

..  82-47   .. 

..  144-54.. 

2     ..  78-44   .. 

..   81-21   .. 

. .  147-57  . . 

1 

..   70-42  .. 

..   82-51   .. 

..  144-60.. 

1     ..  78-48  .. 

..   81-21  .. 

. .  147-63  . . 

0 

..  76-46  .. 

..  82-64  .. 

. .  144-66  . . 

0 

..  78-62  .. 

,  ..  84-27   .. 

^..WV-^^  . 
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1  li                8p.  Gravity  Absolute  Alcohol  Absoluto  Alcohol 
■                   at  60**  F.  =    by  weight ;  per     by  voltuno ;  per 
IS-o^C.               ct'iit.                     cent. 

Proof  Spirit ; 
percent. 

Sp.OraTity 

at6aoF.-= 

16-5'»a 

Abaolute  Alcohol 

by  weight;  per 

cent. 

AbflolateAlooho] 

byyolnmejper 

cent. 

Proof  Spirit; 
percent. 

L               -8519 

. .  78-56  . . 

..84-31.. 

..147-75.. 

1 

-8469 

..  80-58.. 

..85-97.. 

150-67  .. 

P'  !              8 

..  78-00  .. 

..  84-34   .. 

. .  147-80  . . 

8 

..   80-63  .. 

..  86-01  .. 

..  160-73.. 

7 

..  78-04  .. 

..  84-37   .. 

..  147-80.. 

7 

..  80-67  .. 

..  86-04  .. 

..  150-79.. 

6 

..  78-08  .. 

..  84-41   .. 

. .  147-92  . . 

0 

..   80-71  .. 

..  86-08  .. 

..  150-85.. 

5 

..  78-72   .. 

..  84-44   .. 

. .  147-98  . . 

5 

..  80-75  .. 

..   86-11   .. 

. .  150-91  . . 

ill     1                     4 

..  78-70  .. 

..  81-47   .. 

. .  148-03  . . 

4 

..  80-79  .. 

..  8615  .. 

..  160-97.. 

It    1                    3 

..  78-80  .. 

..  84-51   .. 

. .  14809  . . 

3 

..   80-83  .. 

..  86-18  .. 

..  151-08.. 

lj(  1                    2 

..  78-81   .. 

..  81.54   .. 

. .  148-15  . . 

2 

..  80-88  .. 

..  86-22  .. 

..  15109.. 

I^J                    1 

..  78-88   .. 

..  84-57  .. 

. .  148-21  . . 

1 

..   80-92  .. 

..   86-25  .. 

..  15116.. 

HI 

..   78-92   .. 

..  84-00  .. 

..  148-27.. 

0 

..   8000  .. 

..   80-28  .. 

..  151-21.. 

H|          -8509 

. .  78-96  . . 

..84  64.. 

..148-32.. 

-8459 

. .  8100  . . 

. .  86-32  . . 

..151-27.. 

rr^              ^ 

..  79-00  .. 

..  81-07  .. 

. .  148-38  . . 

"8 

..  8104  .. 

..   80-35  .. 

..  151-33.. 

111                '^ 

..  79-04  .. 

..  84-70  .. 

. .  148-44  . . 

7 

..  81-08  .. 

..   80-38  .. 

..  151-38.. 

111                ^ 

..  79-08  .. 

..  84-74   .. 

. .  148-50  . . 

0 

..   81-12   .. 

..   86-42  .. 

..  161-44.. 

11                ^ 

..  79-12  .. 

..  84-77   .. 

. .  148-50  . . 

5 

..  81-16  .. 

..   86-45  .. 

..  151-49.. 

■1                ^ 

..  79-10   .. 

..  84-80  .. 

. .  148-01  . . 

4 

..   81-20  .. 

..  86-48  .. 

. .  151-65  . . 

W                          3 

..  79-20  .. 

..   84-83   .. 

. .  148-07  . . 

3 

..   81-24  .. 

..  86-51   .. 

..  151-61.. 

m                     2 

..  79-24  .. 

..   84-87   .. 

. .  148-73  . .  : 

2 

..   81-28  .. 

..  86-54   .. 

. .  161-66  . . 

1                     ^ 

..  75-28  .. 

..   84-90  .. 

..  148-79..  1 

1 

..   81-32  .. 

..  86-58  .. 

. .  151-72  . . 

1 

..  79-32  .. 

..  84-93   .. 

. .  148-84  . . 

0 

..   81-36  .. 

..  86-61   .. 

..  151-78.. 

1                 -8499 

..79-36.. 

. .  84-97  . . 

..148-90..' 

-8449 

. .  81-40  . . 

..86-64.. 

151-83  .. 

1                            8 

..  79-40  .. 

..  85-00  .. 

. .  148-90  . . 

8 

..   81-44  .. 

..  86-67  .. 

. .  151-89  . . 

11                            ^ 

..  79-44  .. 

..  85-03  .. 

. .  149-02  . . 

7 

..  81-48  .. 

..  86-71  .. 

. .  151-95  . . 

H  ^                         G 

..  79-48  .. 

..  85-00   .. 

. .  149-07  . . 

0 

..  81-52  .. 

..  86-74  .. 

..  152-00.. 

^H^H 

..  79-52  .. 

..  8510   .. 

. .  149-13  . . 

6 

..   81-56  .. 

..  86-77  .. 

..  15206.. 

^^1 

..  79-50  .. 

..  85-13  .. 

..  149-19.. 

4 

..   81-60  .. 

..  86-80  .. 

..  152-11 ;. 

^^1 

..  79-00  .. 

..   85-]0   .. 

. .  1 10-25  . .  1 

3 

..  81-64  .. 

..  86-83  .. 

. .  15217  . . 

^^1 

..  79-04  .. 

..  85-19   .. 

. .  149-27  . . 

2 

..   81-68  .. 

..  86-87  .. 

..  162-23.. 

^^M 

..  79-08  .. 

..   85-23  .. 

. .  149-32  . .  ' 

1 

..   81-72  .. 

..  86-90  .. 

..  152-28.. 

^^1 

..  79-72  .. 

..  85-26  .. 

. .  149-36  . . 

0 

..   81-76  .. 

..  80-93  .. 

. .  152-34  . . 

^|.         -8489 

..79-76.. 

..85-29.. 

149-44  . . 

-8439 

..  81-80.. 

..86-96.. 

152-40.. 

^^1 

..  79-80  .. 

..  85-33   .. 

. .  1 19-50  . . 

8 

..   81-84  .. 

..  86-99  .. 

..  152-45.. 

^^1 

..  79-84  .. 

..   85-36  .. 

..  149-50.. 

7 

..  81-88  .. 

..  87-03  .. 

..  152-51.. 

^^1 

..  79-88  .. 

..  85-39  .. 

. .  149-01  . . 

0 

..   81-92  .. 

..  87-00  .. 

. .  152-67  . . 

^^1 

..  79-92  .. 

..   85-42   .. 

. .  149-07  . . 

5 

..  81-96  .. 

..  87-09  .. 

..  152-62.. 

^^1 

..  79-96  .. 

..  85-40  .. 

. .  149-73  . . 

4 

..   82-00  . 

..  87-12  .. 

. .  162-68  . . 

I^H 

..  8000  .. 

..   85-49  .. 

. .  149-82  . . 

3 

..  82-04  .. 

..  87-15  .. 

. .  152-73  . . 

^^1 

..  80-04  .. 

..   85-53  .. 

. .  149-88  . . 

2 

..  82-08  .. 

..   87-18  •- 

..  152-79.. 

^^1 

..  80-08  .. 

..  85-50   .. 

..  149-91  .. 

1 

..  8212   .. 

..  87-21  .. 

..  152-84.. 

1^1 

..  8013  .. 

..   85-59  .. 

..160-00.. 

0 

..   8215   .. 

..  87-24  .. 

. .  152-89  . . 

1^1      '^^"^^ 

..8017.. 

. .  85-63  . . 

15006  . . 

•8429 

..  82.19.. 

..87-27.. 

152-95  .. 

I^H 

..  80-21   .. 

..   8500  .. 

. .  150-12  . . 

8 

..  82-23  .. 

..  87-30  .. 

..  15300.. 

m^M 

..  80-25  .. 

..  85-70  .. 

..150^9.. 

7 

..  82-27  .. 

..   87-34   .. 

..153-05.. 

Hh 

..  80-29   .. 

..  85-73  .. 

. .  150-^  . . 

6 

..  82-31   .. 

..  87-37  .. 

. .  153-11 . . 

H^H 

..  80-33   .. 

..  85-77  .. 

..150-31.. 

5 

..   82-35  .. 

..  87-40  .. 

..  15316.. 

HI 

..  80-38  .. 

..  85-80  .. 

..  150-37.. 

4 

..   82-38  .. 

..  87-43  ..  1 

..  153-21.. 

^H 

..  80-42  .. 

..   85-84  .. 

. .  150-43  . . 

3 

..  82-42  .. 

. .  87-40  . .  ! 

..  153-27.. 

j^M 

..  80-46  .. 

..  85-87  .. 

..  150-49.. 

2 

..   82-46  .. 

..  87-40  .. 

..  153-32.. 

wmM 

..  80-50  .. 

..  8590  .,.: 

..  150-55.. 

1 

..  82-50  .. 

..  87-52  .. 

..  163-37.. 

pIB              0 

..  80-54  .. 

..  85-94  ., 

..150-61.. 

0 

..  82-54  .. 

..  87-55  .. 

..  163-48.. 
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CO          ■ 

AbwJnto  AJoahol 
hyvelghl;  per 

AbaoloteAk»ho1 

by  Tolomo;  jfer 

cent. 

- .  87-58  . , 

pQr«cat. 

ap.Oriivity  Abfldale  Aleoho 
•llia»F.^    bj  weight;  per 
U-6»C.             wnt. 

-8369     ..84-52.. 

..82-58,. 

153  48.. 

..  8911  .. 

1    156-16  ..    ^H 

H.     ^ 

..  82-62  .. 

..   87-61    .. 

. .  153-53  . . 

8  1  ..  84-66  ,, 

..  89-14  .,  1  ..  160  21..    "^H 

^m    7 

..  8265  .. 

..  87-64  .. 

. .  158-59  . . 

7 

..  84-60  .. 

..  89-17  ..  1  ,.  166-27..          ■ 

^m    ^ 

..  83'69  .. 

..  87-67  .. 

1  . .  153-64  . . 

i             6 

..  84-64  ., 

..  89-20  ..     ..  156-33..          ■ 

^m    ^ 

..  82-78  .. 

..  87-70  .. 

..  153-69.. 

1             6 

,,  84-68  .. 

..  89-24  ..  ,  ..  156-38..          | 

^m    4 

..  82-77  .. 

..  87-73  .. 

..  153-75., 

'            4 

..  84-72  .. 

..  89-27  .. 

..  166-44,, 

^B    ^ 

,.  82-81   .. 

..  87-76   .. 

. .  153-80  . . 

3 

..  84-76  .. 

,,  89-30  ,, 

..  156-49.. 

^B   ^ 

..  82-85   .. 

..  87"79  ,. 

.,  153-85.. 

2 

..  84-80  .. 

..  89-33  .. 

..  156-55.. 

^H 

..  82-88  .. 

..  87'82  .. 

..  153-91.. 

I 

.,  84'&4  .. 

..  89-36  ,, 

..  156-60.. 

^B    0 

..  82-92   ,. 

..  87-85  ,. 

..  153-96,. 

0 

..  84-88  ,, 

.,  89-39  ., 

..  l66-6e,. 

•8409 

.,82*96.. 

..87-88.. 

154-01.. 

•8359 

..84-92.. 

..89-42,, 

15671.. 

^       ' 

.,   83-00  .. 

..  87'91   .. 

. .  15407  ', . 

8 

..  84-96  .. 

..  89-46  ., 

..  166-77., 

■      ' 

..  8304   ,, 

-,  87-94   .. 

..  15412.. 

7 

..  85-00  .. 

,.  89-40  .. 

..  156-62., 

■      ' 

..  8308   .. 

..  87*1)7   ,, 

. .  154-17  . . 

6 

..  85-04  ., 

..  89-62  .. 

..  166-87,. 

P      ' 

..  83-12   .. 

..  88-00   .. 

. .  154-23  . . 

5 

..  85-08  .. 

..  69-56  .. 

..  156-98.. 

[            ^ 

..  83-15   .. 

..  8803   .. 

..  154-28.. 

4 

..  8512  .. 

..  89-6a  .. 

,.  156-98.. 

L  ' 

..  8319   ,. 

..  88-06   .. 

..  154-33.. 

3 

..  86-16  .. 

..  89-61  .. 

..157-08.. 

■  ' 

..  83-23   .. 

..  88-09    .. 

..  15438.. 

2 

..  85-19  .. 

..  69-64  .. 

..  167-08.. 

■  i 

,.  83-27   ,. 

..  88-13   .. 

..  154-44.. 

1 

..  85-23  .. 

,.  89-67  .. 

..  16718,. 

F  ' 

,,  83-31   ,. 

..  88-16   .. 

. .  154-49  . . 

0 

.,  86-27  .. 

. .  89-70  . . 

..  167-19.. 

•8399 

..83  35.. 

\ .  8819  . . 

154  54  . . 

•8349 

..  85-31.. 

..89-72.. 

157-24.. 

e 

..  88'38  .. 

..  88-22  ., 

..  154-60.. 

8 

..  86-35  .. 

..  89-75  .. 

..157-29., 

7 

,.  83*42   .. 

..  88-25   .. 

..  154-65,. 

7 

,,  85-38  ,. 

.,  89-78  .. 

..  157*34., 

0 

..  83-46   .. 

..  88-28   ., 

..  154-70.. 

6 

..  85-42  .. 

..  89-81  .. 

. .  157-39  . . 

^       * 

..  83-50  .. 

..  88-31   .. 

..  154-75.. 

6 

.,  86-46  .. 

..  89-84  .. 

..  157'46.. 

■      ' 

..  83-54    .. 

-..  88'34   .. 

..  164-81.. 

4 

..  86-60  .. 

..  89-87  ,, 

..  157-50.. 

^^1 

..  83-58   .. 

..  88-37   .. 

..  164*86.. 

8 

..  85-54  .. 

..  89-90  .. 

..  167-56.. 

Hi 

,.  83-62   .. 

..  88-40  .. 

..  154-91.. 

2 

..  85*58  .. 

..  89-98  .. 

..  15760., 

^n 

..  83-65   ., 

.,  88-43   .. 

. .  154-97  . . 

1 

..  85-62  .. 

..  89-96  .. 

,.  157-66.. 

F  " 

,.  83-69   .. 

..  88-46   .. 

,.  165-02.. 

0 

..  85-66  ,. 

..  89-99  ., 

..  157-71.. 

.    -8389 

..83-73.. 

..88-49.. 

15507.. 

■8339 

..85  69.. 

..9002.. 

157-76.. 

B   ' 

..  83-77  .. 

,,  88-52   „ 

..  165-13., 

8 

,.   85-73   .. 

..  9005   .. 

..  157-81.. 

■   ' 

..  83'81   .. 

..  88-55   ,. 

.,  165-18.. 

7  ^ 

..  85-77   .. 

..  9008  .. 

..  157-86.. 

I  * 

,.  83'86  ,., 

..  88-58   .. 

..  155-23.. 

6 

..  85-81  .. 

..  90*11   .. 

..  157-91., 

■     6 

..  83-88  ,. 

,.  88-61   .. 

..  165-28.. 

6 

..  85-85   .. 

..  9014  .. 

..  167-97.. 

..  83-92   .. 

,,  88-64  .. 

..  155-34.. 

4 

..  85-88  .. 

..  90-17  .. 

.,  15802.. 

..  83-96  .. 

..  88-67  .. 

..  155-39.. 

8 

.,  86-92  .. 

..  90*20  ., 

.,  158-07.. 

..  84-00  .. 

..  88-70  *, 

..  155-44.. 

2 

..  85-96  ., 

..  90-23  .. 

..  16812.. 

■    i 

..  8404  .. 

..  88-73  .. 

..  155-50.. 

1 

.,  8600  .. 

..  90-26  .. 

..  16817,, 

F" 

..  84-08  .. 

..  88-76  .. 

..  155-56.. 

0 

..  8604  ,. 

..  90-29  ..  1 

..  158-23.. 

1   -8379 

..8412.. 

..88  79.. 

155-81.. 

•8329 

..  86-08.. 

..90-32.. 

158-28.. 

' 

..  84-16  .. 

..  88-83  .. 

..  155-60.. 

8 

..  86-12  ., 

.,  90-36    .. 

..  158-33., 

^     ' 

..  84-ao  .. 

.*  88-86  .. 

..  155*72.. 

7 

..  8615  .. 

.,  90-38  .. 

..  158-38.. 

■    ^ 

,.  84-24   .. 

..  88-89  .. 

..  165-77.. 

0 

..  86-19  .. 

..  90-40  .. 

..  168-48., 

■    ' 

.,  84-28  .. 

..  88-92  .. 

..165-»3.. 

5 

..  86-23   .. 

..  90-43  .. 

..158-48.. 

H ' 

..  8489   .. 

..  88-95  .• 

..166-88.. 

4 

..  86-27  .. 

..  90-46  .. 

..  158*53.. 

■ ' 

,.  84-30  ., 

..  88-98  .. 

..165-94.. 

3 

..  86-31   .. 

..  90-49  .. 

..  158-59.. 

H ' 

„  84-10  .. 

.,  89-01   ,. 

.,  156-99.. 

3 

..  86-36  .. 

..  90-52  .. 

,.  158-64., 

■  1 

..  84-44   .. 

..  89-05   .. 

..  150-05.. 

1 

..  86-38   .. 

..  90-56   .. 

..  158-69.. 

L 

..  84-48  .. 

..  89-08  .. 

.,  15610,, 

0 

.,  86-42  .. 

,,  ^-^^   ., 

,  ..xm-w.,. 

'M 


I  I 


'tl 


,y. 


60 

THE    ANALYST. 

15-6»0. 

AbnloteAIflohol 

by  weight;  per 

cent. 

AbBCdato  Aloobol 

by  volume;  per 
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percent. 

Bp.OnTit7 

at60«»F.i 
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AbMlnteAlpohol 

by  weight ;  per 

cent. 

AbBOhiteAIoohol 

by  Tolome ;  per 

cent. 

Proof  Spilt 
pcroeufc. 

•8319 

..86-46.. 

..90-61  .. 

158-79.. 

-8269 

..88-40.. 

..9208.. 

..161-37 

8 

..  86-50  .. 

..  90-64  .. 

..  158-84.. 

8 

..  88-44  .. 

..  92-12  .. 

..  16143 

7 

..  86-54  .. 

..  90-67  .. 

..  158-90.. 

7 

..  88-48  .. 

..  92^15  .. 

..  161-48 

6 

..   86-58  .. 

..  90-70  .. 

..  168-95.. 

6 

..   88-52  .. 

..  92-18  .. 

..  161-53 

5 

..  86-62  .. 

..  90-73  .. 

..  169-00.. 

5 

..  88-56  .. 

..  92-21  .. 

..  161-69 

4 

..  86-66  .. 

..  90-76  .. 

..  169-05.. 

4 

..  88-60  .. 

..  92-24  .. 

..  16164 

3 

..  86-69  .. 

..  90-79  .. 

..  169-10.. 

8 

..  88-64  .. 

..  92-27  .. 

..  161-70 

2 

..  86-73  .. 

..  90-82  .. 

..  169-15.. 

2 

..  88-68  .. 

..  92-80  .. 

.,  161-75 

1 

..  86-77  .. 

..  90-85  .. 

..  169-20.. 

1 

..  88-72  .. 

..  9233  .. 

..  161-80 

0 

..  86-81  .. 

..  90-88  .. 

..  169-26.. 

0 

..  88-76  .. 

..  92-36  .. 

..  161-86 

•8309 

..86-85.. 

..90-90.. 

159-31.. 

•8259 

. .  88-80  . . 

..92-39.. 

161-91 

8 

..  86-88  .. 

..  90-93  .. 

..  159-36.. 

8 

..  88-84  .. 

..  92-42  .. 

..  161-96 

7 

..  86-92  .. 

..  90-96  .. 

..  159-41.. 

7 

..   88-88  .. 

..  93-45  .. 

..  16202 

G 

..  86-96  .. 

..  90-99  .. 

..  159-46.. 

6 

..  88-92  .. 

..  92-48  .. 

..  162-07 

5 

..  87-00  .. 

..  91-02  .. 

..  169-51.. 

5 

..  88-96  .. 

..  92-51  .. 

. .  162-12 

4 

..  87-04  .. 

..  0105  .. 

..  159-57.. 

4 

..  89-00  .. 

..  92-54  .. 

..  16218 

3 

..  87-08  .. 

..  91-08  .. 

..  159-62.. 

3 

..  8904  .. 

..  92-67  .. 

..  162-23 

2 

..  87-12  .. 

..  91-11  .. 

..  159-67  .. 

2 

..  89-08  .. 

..  92-60  .. 

..  162-28 

1 

..  87-15  .. 

..  91-14  .. 

..  159-72.. 

1 

..  89-12  .. 

..  92-63  .. 

..  162-33 

0 

..  87-19  .. 

..  91-17  .. 

..  159-77.. 

0 

..  89-16  .. 

..  92-66  .. 

. .  162-38 

•8299 

..87-23  .. 

..91-20.. 

159-82  . . 

•8249 

..  89-19.. 

..92-68.. 

..162-43 

8 

..  87-27  .. 

..  91-23  .. 

..169-87.. 

8 

..  89-23  .. 

..  92-71  .. 

..  162-48 

7 

..  87-31  .. 

..  91-25  .. 

..  159-92.. 

7 

..  89-27  .. 

..  92-74  .. 

..  162-63 

6 

..  87-35  .. 

..  91-28  .. 

..  159-97.. 

6 

. .  89-31  . . 

..  92-77  .. 

..  162-68 

5 

..  87-38  .. 

..  91-31  .. 

..  160-02.. 

5 

..  89-35  .. 

..  92-80  .. 

..  162-63 

4 

..  87-42  .. 

..  91-34  .. 

..  160-08.. 

4 

..  89-38  .. 

..  92-83  .. 

..  162-68 

3 

..  87-46  .. 

..  91-37  .. 

..  160-13.. 

3 

..  89-42  .. 

..  92-86  .. 

..  162-73 

2 

..  87-60  .. 

..  91-40  .. 

..  160-18.. 

2 

..  89-46  .. 

..  92-89  .. 

. .  162-78 

1 

..  87-64  .. 

..  91-43  .. 

..  160-23.. 

1 

..  89-50  .. 

..  92-91  .. 

..  162-83 

0 

..  87-58  .. 

..  91-46  .. 

..  160-28.. 

0 

..  89-54  .. 

..  92-94  .. 

..  162-88 

•8289 

..87-62,. 

..91-49.. 

160-33.. 

•8239 

..89-58.. 

..92-97.. 

..162-93 

8 

..  87-65  .. 

..  91-52  .. 

. .  160-38  . . 

8 

..  89-62  .. 

..  93-00  .. 

..  162-98 

7 

..  87-G9  .. 

..  91-55  .. 

..  160-43.. 

7 

..  89-65  .. 

..  9303  .. 

..  163-03 

G 

..  87-73  .. 

..  91-57  .. 

..  lGO-18.. 

G 

..  89-G9  .. 

..  93-00  .. 

..  163-08 

6 

..  87-77   .. 

..  91-CO  .. 

..  160-53.. 

6 

..   89-73  .. 

..  9309  .. 

..  10313 

4 

..  87-81   .. 

..  91-63  .. 

..  160-69.. 

4 

..  89-77  .. 

..  9311  .. 

. .  1G318 

3 

..  87-85  .. 

..  91-66  .. 

..  lCO-64.. 

3 

..  89-81  .. 

..  93-14  .. 

..  163-23 

2 

..  87-88  .. 

..  91-69  .. 

..  160-69.. 

2 

..  89-85  .. 

..  9317  .. 

. .  163-28 

1 

..  87-92  .. 

..  91-72  .. 

..  160-74.. 

1 

..  89-88  .. 

..  93-20  .. 

..  163-33 

0 

..  87-96  .. 

..  91-75  .. 

. .  16.0-79  . . 

0 

..  89-92  .. 

..  93-23  .. 

..  163-38 

•8279 

..88-00.. 

..91-78.. 

160-84.. 

-8229 

..89-96.. 

..93-26.. 

..163-4: 

8 

..  88-04  .. 

..  91-81  .. 

..  1C0-89.. 

8 

..  90-00  .. 

..  98-29   .. 

..  163-48 

7 

..  88-08  .. 

..  91-84  .. 

. .  160-95  . . 

7 

..  90-04  .. 

..  93-31   .. 

..  163-53 

6 

..  8812  .. 

..  91-87  .. 

..  161-00... 

G 

..  9007  .. 

..  03-34  .. 

..  163-57 

6 

..  88-16  .. 

..  91-90  .. 

..  16105.. 

6 

..  90-11  .. 

..  93-36  .. 

..  163-G2 

4 

..  88-20  .. 

..  91-93  .. 

..  lCl-11.. 

4 

..  90-14  .. 

..  93-39  .. 

..  163-G6 

3 

..  88-24   .. 

..  91-96  .. 

..  161-lG.. 

3 

..  90-18  .. 

..  93-41  .. 

..  163-70 

2 

..  88-28   .. 

..  91-99  .. 

..  161-21.. 

2 

..  90-21  .. 

..  93-44  .. 

..  163-75 

1 

..  88-32  .. 

..  9202  .. 

..  161-27.. 

1 

..  90-25  .. 

..  93-47  .. 

..  163-79 

^ 

..  88-36  .. 

..  92-05  .. 

.,  161-32.. 

0 

..  90-29  .. 

..  93-49  .. 

..  168-84 
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Rp.an(Vit]ti 

K-V>  C. 

Lb«olut«  ModhtA 

by  vol^bt ;  p«r 

cent. 

Abnlato  Alcohol 

bjvolmnei  per 

ceut. 

FMof  Spirit; 

8p.  OrtTltj 
15-ft*  0. 

Abw>loteAkoho] 
oetit. 

AbaolutB  AJoobol 
bjr  volniatt;  per 

OGSt. 

tmot  Bpidli 
per  Mat. 

,      8219 

. .  90  32  . . 

..93'52.. 

163-88.. 

-8169 

, ,  92*11 . . 

..94-79.. 

16612.'. 

te       " 

..  DO-36  .. 

..  93-54  .. 

. .  163-93  . . 

8 

..  9a"i5  .. 

..  94-83  .. 

..  166-17.. 

B  ' 

..  00-39  .. 

,,  98-57  ,. 

..  163-97.. 

7 

..  92*18  ,, 

..  94-84  .. 

..  166-21.. 

■  « 

..  aO-13   .. 

..  93-59  ., 

. .  164*02  . . 

6 

..  92-22  ,. 

..  04-87  .. 

..  166-26  „ 

1  ' 

..  90-lG  ., 

..  93-62  .. 

..  164-06., 

5 

..  92-26  ,, 

,.  94-90  .. 

.,  166-80.. 

■      4 

..  ija-50  .. 

..  93-64  .. 

.»  164*11,. 

4 

..  92-80  ,, 

..  94'92  .. 

..  166-85.. 

■      > 

..  m-oi  .. 

..  93-67  .. 

. .  164-15  . . 

a 

..  92-33  .. 

..  94-95  .. 

..  166-40.. 

■      ' 

..  00-67  .. 

..  93-70  .. 

. .  164-20  . . 

3 

-.  92-87  .. 

..  9408  .. 

..  166*44.. 

■       1 

..  iJOCl  ., 

..  93-72  ,. 

.*  164-24.. 

1 

..  92-41   ., 

..  95*00  .. 

..  166-49.. 

■       0 

..  'J0'G4  .. 

,.  93-75  ., 

. .  164-29  . . 

0 

..  92-44  .. 

,.  9503  .. 

..  16G-53., 

•8209  ; 

..90  68.. 

..93  77.. 

164  33  .  * 

•8159 

..9248.. 

..9506.. 

166  58..      ^1 

^       » 

..  90-71  .. 

*.  93-80  .. 

.,  1G4'38.. 

8 

..  92-52  ,, 

..  95*08  ,. 

..166*63..     ^M 

■       ' 

..  yo-75  .. 

..  93-82  .. 

..  164-42.. 

7 

..  92-56  .. 

..  95-11  .. 

..166-67.,      ^H 

■       » 

..  90-79  .. 

».  93-85  .. 

.,  164-47.. 

6 

..  92-59   .. 

..  95'IB  .. 

..166'72..          ■ 

■      ' 

..  1^0-82  .. 

..  93-87  .. 

. .  164*51  . . 

& 

..  92-63  .. 

..  95-16  .. 

..166-76..            ■ 

■      i 

,.  00-86  .. 

..  93^90  .. 

. .  164-56  . . 

.    4 

..  9267  .. 

,.  95-19  ,. 

..166*81.,            ■ 

1      » 

..  90B3  .. 

,,  93-93  .. 

..  164-60,, 

a 

..  92-70  ,. 

..  95-21  .. 

..166-86..            1 

1      ' 

..  m'\m  .. 

..  93  95  .. 

..  164-65,, 

s 

..  02*74  .. 

..  95-24  .. 

..166*90..            I 

■      1 

,.  yoye  .. 

..  93-98  .. 

,.  1(31*00.. 

1 

..  02-78  .. 

..  95-27  ., 

..166*06..            ■ 

P      " 

..  moo  .. 

,,  94-00  .. 

..  164*74,. 

0 

..  92*81  ., 

..  05-29  .. 

,,167-00..      ^1 

8199 

..9104.. 

..94-03., 

164*78.. 

•8149 

, .  92*86  . . 

..95  32.. 

167-04..      ^M 

8 

..  111-07  .. 

..  9406  .. 

,.  164-83,, 

8 

..  92-89   ,. 

..  9635  .. 

..167*09.. 

1 7 

..  Ulll   .. 

..  9408  .. 

..  104-87.. 

7 

..  92*92  ,. 

..  95-37  .. 

,.  167-13,. 

■     « 

..  yii4  .. 

..  94-10  ,. 

..  I G 1-9 1.. 

6 

..  92-96  .. 

..  95-40  .. 

..  167*18.. 

■      ' 

..   'Jl-18  .. 

..  9413  .. 

. .  1G19G  . . 

5 

..  9300  .. 

..  95-42  .. 

..  107*23,. 

■     * 

..  8121   .. 

..  9415  ,, 

, ,  Hi5*00  . . 

4 

.,  98*04  .. 

..  95-45  .. 

..  167*27.. 

■      > 

..  Dl'25  .. 

..  94-18  ., 

..  165-05., 

8 

..  93  07  .. 

..  95-48  ,. 

..  167*32.. 

1      ' 

..  t)i'2S)  .. 

..  94-21  .. 

. .  165-09  . . 

2 

..  93  11  .. 

.,  95-50  .. 

..  167-36., 

■      1 

-.  0132  .. 

..  94  23  .. 

..  165-14.. 

1 

..  0815  .. 

..  95-53  .. 

.,167*41.. 

■       0 

..  91-36  .. 

..  94-26  .. 

,.  16518.. 

0 

..  9318  .. 

..  95-65  ,. 

..167*46.. 

■8189 

..9139.. 

..94  28.. 

165  23.. 

•8139 

..93-22.. 

..95  58.. 

167*50.. 

1              8 

..  91-43  .. 

,.  94-31  ,. 

..  165-27.. 

8 

..  98-26  .. 

..  95-61  .. 

..  167*66.. 

L  7 

».  01-46  .. 

..  94'33  .. 

..  155-31.. 

7 

..  93-30  .. 

..  95*63  .. 

..167*60.. 

■  " 

..  91-50  .* 

..  94-36  ,. 

..  165-36.. 

6 

..  93-33  .. 

..  05*66  .. 

..167-64..      ^M 

W  ' 

..  91-54  ,, 

..  94*38  .. 

..  165*10.. 

5 

..  93-87  ., 

,.  05*69  .. 

..167'69..      ^H 

i 

..  91-57  .. 

..  94-41  ,. 

..  165-45.. 

4 

,.  93-41  ,. 

..  05-71  .. 

,.  167*73..            1 

8 

..  91-61  .. 

*.  94*43  .. 

..  165*10.. 

3 

..  93-44  .. 

,.  05*74  .. 

,,  167*78..            1 

2 

..   91-64  .. 

..  94-46  ., 

..  165*54.. 

2 

..  93*48  .. 

..  05*76  ..1 

..167-82..            ■ 

1 

..  91G8  .. 

..  94-48  .. 

..  1G6-58.. 

1 

..  93-52  .. 

..  05*79  ..1 

,.167'87.,            I 

L  » 

..  91-71  .. 

..  94-51  .. 

..  165-63.. 

0 

..  98-65  .. 

..  05*82  .. 

..167'92..       ^B 

^kiTd 

..  91-75.. 

..94-53.. 

165-67.. 

•8129 

..93  59.. 

..95*84.. 

167-96..      ^M 

■      B 

..  91-79  ,. 

..  94-56  .. 

..  105-71.. 

8 

..  93-63  .. 

,.  95-87  .. 

..108-01.,       ^B 

P      '' 

..  91-82  ,. 

..  94-69  .. 

..  165-76., 

7 

..  93-67  ,. 

..  05*00  .. 

..168-06..            ■ 

r  ' 

..  91-86  .. 

..  94*61  .. 

..  165-80.. 

6 

..  03*70  .. 

..  06*02  .. 

..  166*10  *.           1 

L  ' 

..  91*89  .. 

..  94'64  .. 

..  165*85,. 

5 

..  98*74  .. 

.  i  05*05  ■ » 

..168*16..      ^M 

■  ' 

.,  91-93  .. 

..  94*66  .. 

. ,  165-89  , , 

4 

..  03-78  .. 

..  95*97  ,. 

..16810..      ^M 

■      8 

..  91-90  .. 

..  94*69  .. 

. .  165-94  . . 

3 

,,  93*81  ,. 

..  96*00  ., 

..168*24..      ^^ 

V      » 

..  9200  .. 

.,  94-71  ,. 

..  105-98.. 

2 

..  0S"85  ., 

..  06*03  .. 

..l$8-a8..              1 

^      1 

..  92*04  .. 

.,  94'74  .. 

..  166*03.. 

1 

..  93-89  .. 

..  96*05  .. 

..168-38..             J 

1^      0 

.,  oao7  ,. 

..  94-76  .. 

..  106*07.. 

0 

..  09-93  .. 

••  Q6*Qa v^-^^^v  ^m 
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ibsolntoAIeohol 

Iiy  weight;  per 

eeat. 

Abflolnte  Alcohol 

by  voliiixie }  per 

cent. 

Proof  Spirit; 
percent. 

Absolute  Atoohoa 

byweic^;  per 

cent. 

AbKdateAkolio] 
l^iroliimeiper 

Proof  SpixU 
pereenk 

•8119 

..93-96.. 

..96-11  .. 

..168-42..  1 

•8069 

..  95-71.. 

..97-29.. 

170-50.. 

8 

..  94-00  .. 

..  96-18  .. 

..  168-47.. 

8 

..  96-76  .. 

..  97-32  .. 

..  170-54.. 

7 

..•94-03  .. 

..  96-16  .. 

..168-51.. 

7 

..  95-79  .. 

..  97-84  .. 

..  170-69.. 

6 

..  9407  .. 

..  9618  .. 

..168-66.. 

6 

..  96-82  .. 

..  97-87  .. 

..  170-68.. 

5 

..  94-10  .. 

..  96^20  .. 

..168-59.. 

6 

..  96-86  .. 

..  97^89  .. 

..  170-67.. 

4 

..  94-14  .. 

..  96-22  .. 

..168-68.. 

4 

..  95-89  .. 

..  97-41  .. 

..  170-72.. 

8 

..  9417  .. 

..  96-26  .. 

..168-67.. 

3 

..  95-93  .. 

..  97-44  .. 

..  17076.. 

2 

..  94-21  .. 

..  96-27  .. 

..168-71.. 

2 

..  95-96  .. 

..  97-46  .. 

..  170^80.. 

1 

..  94-24  .. 

..  96-29  .. 

..168-75.. 

1 

..  96-00  .. 

..  97-49  .. 

..  170-84.. 

0 

..  94-28  .. 

..  96-32  .. 

..168-79.. 

0 

..  96-03  .. 

..  97-61  .. 

..  170^88.. 

•8109 

..94-31.. 

..96-34.. 

..168-84.. 

•8059 

..96-07.. 

..97-53.. 

..170-92.. 

8 

..  94-34  .. 

..  96-36  .. 

..168-88.. 

8 

..  96-10  .. 

..  97-66  .. 

..  170-96.. 

7 

..  94-38  .. 

..  96-39  .. 

..168-92.. 

7 

..  96-13  .. 

..  97-57  .. 

..  171-00.. 

6 

..  94-41  .. 

..  96-41  .. 

..168-96.. 

6 

..  96-16  .. 

..  97-60  .. 

..  171-08.. 

5 

..  94-46  .. 

..  96-43  .. 

..169-00.. 

6 

..  96-20  .. 

..  97-62  .. 

..  171-07.. 

4 

..  94-48  .. 

..  96-46  .. 

..16904.. 

4 

..  96-23  .. 

..  97-64  .. 

..  171-11.. 

3 

..  94-62  .. 

..  96-48  .. 

.,169-08.. 

8 

..  96-26  .. 

..  97-66  .. 

..  17M5.. 

2 

..  94-66  .. 

..  96-50  .. 

..16912.. 

2 

..  96-80  .. 

..  97-68  .. 

..  171-19.. 

1 

..  94-69  .. 

..  96-68  .. 

..169-16.. 

1 

..  96-83  .. 

..  97-70... 

..  171-22.. 

0 

..  94-62  .. 

..  96-55  .. 

..169-20.. 

0 

..  96-37  .. 

..  97-73  .. 

..  171-26.. 

•8099 

..94-66.. 

..96-57.. 

..169-24.. 

•8049 

..96-40.. 

..97-75.. 

171-30  .. 

8 

..  94-69  .. 

..  96-60  .. 

..  169-28.. 

8 

..  96-48  .. 

..  97-77  .. 

..  171-84.. 

7 

..  94-73  .. 

..  96-62  .. 

..169-32.. 

7 

..  96-46  .. 

..  97-79  .. 

..  171-87.. 

6 

..  94-76  .. 

..  96-64  .. 

..169-86.. 

6 

..  96-50  .. 

..  97-81  .. 

..  171-41.. 

5 

..  94-80  .. 

..  96-67  .. 

..169-40.. 

6 

..  96-68  .. 

..  97-83  .. 

..  171-46.. 

4 

..  94-83  .. 

..  96-69  .. 

..169-44.. 

4 

..  96-57  .. 

..  97-86  .. 

..  171-49.. 

3 

..  94-86  .. 

..  96-71  .. 

..169-48.. 

3 

..  96-60  .. 

..  97-88  .. 

..  171^63.. 

2 

..  94-90  .. 

..  £6-74  .. 

..169-62.. 

2 

..  96-63  .. 

..  97-90  .. 

..  171^56.. 

1 

..  94-93  .. 

..  96-76  .. 

..169-67.. 

1 

..  96-66  .. 

..  97-92  .. 

..  171-60.. 

0 

..  94-97  .. 

..  96-78  .. 

. .  169-61 . . 

0 

..  96-70  .. 

..  97-94  .. 

..  171-64.. 

•8089 

..9500.. 

..96-80.. 

169-65.. 

-8039 

..  96-73.. 

..97-96.. 

171-68.. 

8 

..  9504  .. 

..  96-83  .. 

..169-69.. 

8 

..  96-76  .. 

..  97-98  .. 

..  171-73.. 

7 

..  95-07  .. 

..  96-86  .. 

..169-78.. 

7 

..  96-80  .. 

..  98-01  .. 

..  171-76.. 

6 

..  95-11  .. 

..  96-88  .. 

..169-78.. 

6 

..  96-83  .. 

..  98-03  .. 

..  171-79.. 

5 

..  9614  .. 

..  96-90  .. 

..169-82.. 

5 

..  96-87  .. 

..  98-05  .. 

..  171-88.. 

4 

..  95-18  .. 

..  96-93  .. 

..169-86.. 

4 

..  96-90  .. 

..  9807  .. 

..  171-87.. 

3 

..  95-21  .. 

..  96-96  .. 

..169-90.. 

3 

..  96-98  .. 

..  98-09  .. 

..  171-91.. 

2 

..  96-26  .. 

..  96-98  .. 

..169-95.. 

2 

..  96^96  .. 

..  98-11  •• 

..171-94.. 

1 

..  95-29  .. 

..  9700  ,. 

..  169-99.. 

1 

..  97-00  .. 

..  98-14  .. 

..  171-98.. 

0 

..  95-32  .. 

..  97-02  .. 

..17003.. 

0 

..  97-03  .. 

..  98-16  .. 

..  17262.. 

•8079 

..95-36.. 

..97-05.. 

170-07.. 

•8029 

..9707.. 

..98-18.. 

17205.. 

8 

..  96-39  .. 

..  9707  .. 

..17012.. 

8 

..  97-10  .. 

..  98-20  .. 

..  17209.. 

7 

..  95-43  .. 

..  97-10  .. 

..  17016.. 

7 

..  97-13  .. 

..  98-22  .. 

..  17213.. 

6 

•  •  96-46  .. 

..  97-12  .. 

. .  170-20  . . 

6 

..  97-16  .. 

..  98-24  .. 

..  17217.. 

5 

..  95-60  .. 

..  9716  .. 

..  170-25.. 

5 

..  97-20  .. 

..  98-27  .. 

..  172-20.. 

4 

..  95-64  .. 

..  9717  .. 

..170-29.. 

4 

..  97-23  .. 

..  98-29  .. 

..  172-24.. 

3 

..  95-67  .. 

..  97-20  .. 

..170-33.. 

3 

..  97-26  .. 

..  98-31  .. 

..  172-28.. 

2 

.,  95-61  .. 

..  97-22  .. 

..170-37.. 

2 

..  97-30  .. 

..  98-33  .. 

..  172-32.. 

1 

..  96-64  .. 

..  97-24  .. 

..170-42.. 

1 

..  97-33  .. 

..  98-35  .. 

..172-86.. 

o\ 

*.  98'6B  ., 

..  97*27  .. 

..170-46.. 

0 

..  97-87  .. 

..  98'87  .. 

..  173-89.. 
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BewOvmntj 

bgnrii«ht;  xw 
e«at. 

bjTuliinw;  pet 
cent. 

..98  39.. 

peroeac 

Sp.  Gravity 
15-5°  0. 

AbbolDtc  Aleobul 

bj  weigbt;  per 

cent. 

. .  99  00  . . 

Ab^ulate  Alcohol 

bj  Toloiue;  pur 

oenU 

Prool  8]4rit; 
perDoaUt 

•8019 

..97-40.. 

172-43.. 

7969 

..  99-37 •• 

17417.. 

8 

..  97-43  .. 

.,  98-42  .. 

..  172-47.. 

8 

..  99-03  .. 

..  99-39  .. 

..  174-21.. 

7 

..  i>7-4G  .. 

..  98*44  .. 

..  172-60.. 

7 

..   99'06  .. 

..  99-41  .. 

..  174'24.. 

6 

..  07*60  .. 

..  98-46  .. 

..  172-54.. 

6 

..  99-10  .. 

..  99-43  ., 

..  174-28.. 

5 

•  •  97-53  ..  1 

..  98-48  .. 

. .  172-58  . . 

5 

..  99-13  .. 

..  99*45  .. 

..  174-31.. 

4 

.,  97-57  ., 

,.  98-50  .. 

..  172-62.. 

4 

..  9910  .. 

..  99-47  .. 

..  174-36.. 

3 

..  97-00  .. 

..   98-52  .. 

. .  172*65  , . 

3 

..  99*19  .. 

..  99*49  .. 

..  174-38,. 

2 

..  97-08  .. 

..  98-54   .. 

..  172-69.. 

2 

,.  99-23  .. 

.,  99-61  .. 

..  174*42.. 

I 

..  97-06  .. 

..  98-56  .. 

..  17278., 

1 

,,  9\»-26  .. 

..  99-53  .. 

..  174-45  », 

0 

..  97-70  .. 

..  98-69   .. 

, .  172-77  . . 

0 

..  99-29  .. 

..  99*55  ,. 

•  .174-49.. 

•8O09 

..97  73.. 

..98-61  .. 

172-80.. 

-7959 

,.99  32.. 

..99-57.. 

174-52  . . 

8 

,.  97-76  ,. 

..  98-63  .. 

..  172  84.. 

8 

..  99-36  .. 

,.  99-59  .. 

..  174*55.. 

7 

..  97-80  .. 

..  98-65  .. 

..  172-88.. 

7 

..  99-39  .. 

..  9961  ,. 

..  174-59,. 

6 

..  97-83  ,. 

..  98*67  .. 

. .  172-92  . . 

6 

..   &9-i2  .. 

..  9*>'63  .. 

..  174*02.. 

5 

..  97-87  ..  ' 

.,  98-69  .. 

..  172-95.. 

5 

..  99-45  ,. 

..  99*05  .. 

..  174*66.. 

1               4 
8 

..  97-90  .. 

..  98-71  .. 

..  173-99.. 

4 

..  99-48  .. 

..  99-67  ,. 

..  174-69.. 

..  97-93  .. 

..  98-74  ., 

..  173-03.. 

3 

..  99-52  .. 

..  99-69  .. 

..174-78.. 

2 

..  97-90  ,. 

..  98-76  ,. 

..  173-07.. 

2 

..  99-55  .. 

..  99-71  .. 

..174-76,. 

1 

..  9800  ,. 

..  98-78  ,, 

..  173-10.. 

1 

..  99-68  .. 

..  99*73  .. 

,,  174-80.. 

0 

,.  98-03  .. 

..  98-80  .. 

,  ..  173-14.. 

0 

..  99'61  .. 

..  99-75  .. 

..  174-88.. 

*7999 

..98-06.. 

..98  82.. 

173-17  •. 

*7949 

..99  65.. 

..99-77.. 

174-87.. 

8 

..  9809  .. 

..  98-83  .. 

,.  178-20.. 

8 

,.  99*68  .. 

..  99-80  .. 

..  174-90,. 

7 

..  98-13  .. 

..   98-85  .. 

..  173*24.. 

7 

,.  99*71   ,, 

..  99-82  .. 

..  174-94.. 

6 

..  98-16  .. 

,.  98-87  .. 

. .  173-27  . . 

0 

..  99-74  ., 

..  99-84  .. 

..  174-97., 

0 

..  98-19  .. 

,,  98-89  ,. 

..173-30.. 

5 

..  99*78  .. 

..  99-86  .. 

..  176-01.. 

4 

..  98-22  .. 

..  08-91  .. 

..  173-34.. 

4 

..  09-81  .. 

..  99-88  .. 

..  17504.. 

3 

..  98-25  .. 

..  98-93  .. 

..  173-37.. 

3 

..  99-84  .. 

..  99*90  .. 

..  176-08.. 

2 

..  90*28  .. 

..  98-94  .. 

..173-40.. 

2 

..  99-87  .. 

..  99-98  .. 

..  175-11,. 

1 

..  98*31   .. 

..  98-90  ,. 

..  178-44.. 

1 

..  99-90  .. 

.,  99-04  .. 

..  175-16.. 

0 

,.  98'34  .. 

.  *      uPi-ifO      .  . 

. .  173-47  , . 

0 

,.  9994  .. 

..  99-96  .. 

..  176-18., 

'7989 

..98-37.. 

..9900., 

173-50.. 

•7939 

..99'97.. 

..99-98.. 

176*22., 

8 

.,   98  41  .. 

..   99-02   .. 

,.  173-54.. 

Absolute 

1    Alcohol, 

7 

..  98-44  .. 

..   99-01   .. 

..  173-57.. 

•7938 

..iOO-00.. 

..10000.. 

..175-25.. 

6 

..  98-47  .. 

..  99-05  ,. 

.,  173*60.. 

5 

..  98-50  .. 

.,  09-07   .. 

..  178-64.. 

4 

. .  98-53  . . 

..  99*09  .. 

..  178*07.. 

3 

..  98-56  .. 

..  9911  ,. 

..  178-71.. 

3 

,.  98-59  .. 

,.  99-18  .. 

..  178-74.. 

1 

..  98-62  .. 

..  99'16  ,. 

..  178-77.. 

0 

..  98-66  .. 

..  99-16  ,. 

,.  178-81.. 

,       -7979 

..98  69.. 

..  9918.. 

173-84.. 

a 

..  98*72  .. 

..  99'20  .. 

..  173-87.. 

7 

..  98'75  .. 

..  99-22  .. 

..  178-91.. 

6 

..  98-78  .. 

..  99-24  .. 

.,  173'94.. 

5 

..  98-81  .. 

..  99-26  .. 

..  178-97.. 

4 

..  98-84  .. 

..  99-27  .. 

..  174-01.. 

8 

..  98-87  .. 

..  99-29  .. 

..  174*04.. 

2 

..  98-91  .. 

..  99-81  .. 

..  174-07.. 

1 

,,  98"94  .. 

..  90-38  .. 

..  174*11.. 

a 

..  08-97  .. 

..  00'8«  .. 

,,  174-14.. 

^ 
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MANUFACTUHE    OF    CITBIO  ACID. 

By  J.  GAaxEB  Bell,  F.C»8. 

Bead  hf/ora  the  Society  of  Public  Analy$t$t  on  litk  April,  1880. 

The  followiDg  paper  is  written,  not  from  theoretical  but  practical  knowledge*  For 
time  I  have  been  engaged  with  esperiments  upon  citric  acid,  with  the  view  of  lessening  the 
great  loss  which  occurfl  during  the  process  of  manufacture — a  manufacture  which  I  have 
been  obliged  to  abandon,  owing  to  the  great  care  which  is  required  in  the  work,  and  not 
having  had  the  time  which  is  requisite  for  such  a  delicate  chemical  process.  It  is  not  often 
that  authors  record  their  failures  in  print ;  I  do  so  now  as  a  warning  to  those  who  maj  feel 
inclined  to  embark  in  similar  enterprises.  After  finding  my  workmen  had  destroyed  and 
wasted  many  gallons  of  liquor,  I  thought  it  was  time  to  hand  over  the  works  to  one  who 
could  give  his  sole  attention  to  them. 

Buyhuj  the  Lemon  Juice.  A  novice  in  the  trade  may  lose  a  large  sum  at  starting  by 
not  knowing  how  to  buy  the  juice,  for  it  seems  the  custom  is  to  buy  the  juice  by 
the  old  English  gallon,  and  three  pipes  which  were  sent  to  the  works  were  described  in  the 
invoice  as  containing  130  gallons  in  each  pipe,  whereas,  when  they  were  measured  the 
quantity  was  found  to  be  only  108  imperial  gallons.  Some  Liverpool  merchants  very  much 
wished  to  sell  me  10  pipes  of  juice,  each  gallon  to  contain  64  ounces  of  crystallised  citrio 
acid.  I  agreed  to  take  them  if  each  pipe  contained  130  English  imperial  gallons,  and  each 
gallon  to  contain  64  ounces  of  crystallised  citric  acid,  English  weight ;  they  declined  to 
execute  the  order,  saying  that  the  juice  was  sold  according  to  the  old  English  measure. 
The  juice,  which  is  generally  concentrated  before  it  arrives  in  this  country,  contains  about 
four  pounds  of  citric  acid  in  each  gallon ;  I  have  had  it  as  high  as  six  pounds  to  the  gallon. 
The  appearance  of  the  jaiee  is  like  thin  black  treacle,  and  on  dilution  with  water  a  consider- 
able quantity  ef  organic  matter  is  precipitated. 

The  following  description  is  for  working  up  two  pipes  of  juice  at  the  same  time,  for  the 
labour  is  nearly  the  same  as  for  one  : — 

A  cistern  must  be  provided  capable  of  holding  twelve  hundred  gallons  :  into  this  two 
pipes  of  juice  are  put,  diluted  with  eight  pipes  of  water,  the  colder  the  water  is  for  this 
purpose  the  better,  because  the  Hocculent  matter,  which  separates  on  dilation,  is  partially 
I'edisaolved  on  waiming.  To  allow  this  to  settle,  the  solution  must  be  allowed  to  stand  for 
a  day  or  two.  Weak  liquor  should  never  be  kept  too  long  as  it  has  a  tendency  to  decompose. 
When  the  solution  is  clear  it  can  be  drawn  o£r  and  allowed  to  flow  through  a  sugar- bag  or 
filter.  These  bags  are  made  in  Manchester,  without  seam,  specially  for  the  sugar  makers  | 
they  are  about  six  feet  long  and  one  in  diameter.  When  the  liquor  has  all  passed  through 
the  bag,  the  solution  may  now  be  boiled  up  by  means  of  steam  blown  into  it  at  about  10 
pounds  pressure ;  when  the  liquor  boils,  fine  whitening,  which  must  be  practically  free  from 
alumina,  iron,  and  magnesia,  is  thrownfin  by  small  quantities  at  a  time.  Great  care  muBi 
be  exercised  that  no  lumps  are  introduced  into  the  liquor,  for  they  will  fall  to  the  bottom 
and  thus  a  largo  excess  of  chalk  may  be  used  ;  it  is  advisable  to  mix  the  chalk  with  water, 
to  the  consistence  of  cream,  or  rather  thicker,  and  pour  the  mixture  in  very  gnidaally, 
taking  great  care  that  the  contents  of  the  vat  do  not  overflow.  The  lime  carbonate  must  be 
most  accurately  weighed,  as  the  quantity  of  sulphuric  acid  necessary  to  decompose  the 
intrate  of  lime  can  then  be  caleukted.    My  practice  was  to  estimate  the  amount  of  citric 
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ftcid  in  the  jniee,  and  thon,  after  aoalyeing  the  chalk,  calculate  the  amount  which  was  required ; 
when  all  tlie  chalk  has  hccn  added,  the  mhcture  must  be  boiled  for  half  an  hour,  agitating 
Ihe  whole  time.  The  citrate  of  Hme  Is  now  allowed  to  settle ;  the  supernatant  liquor, 
if  found  free  from  citric  acid,  is  ran  off ;  and  for  this  purpose  two  holes  may  be  made  in  the 
vat,  one  just  aboye  the  citrate  of  lime  deposit,  and  another  b\x  inches  above.  Notice  must 
be  taken  where  the  citrate  of  lime  rises  to,  as  this  will  be  the  same  in  all  cases  if  the  same 
quantity  and  strength  of  juice  be  used ;  these  holes  may  have  gun-metal  taps  in  them,  or 
tubes  with  india-rubber  and  a  clip.  If  taps  are  not  convenient,  have  a  large  Byphon  ; 
anything  so  that  it  wiU  run  the  water  ofif  quickly*  The  object  to  be  gained  is  to  wash  the 
citrate  of  lime  as  speedily  as  possible.  Near  this  vat  must  be  placed  a  citrate  of  lime 
washer,  which  consists  of  a  frame  made  of  wood,  about  six  to  eight  inches  deep,  having  a 
wooden  bottom  perforated  with  holes  a  quarter  of  an  inch  in  diameter,  and  it  is  rather 
important  that  there  should  be  no  comers  to  this  frame,  therefore  they  must  be  curved  off; 
if  there  are  comers  the  citrate  of  lime  is  apt  to  lodge  in  them  and  decompose. 

The  citrate  of  lime  washer  must  be  made  large  enough  to  hold  the  one  charge  of  citrate 
of  lime :  the  size  necessary  can  easily  be  calculated  by  noticing  the  depth  of  citrate  of  lime 
in  the  washing  vat.  The  depth  of  the  citrate  of  lime  upon  this  washer  should  not  exceed  four 
inches.  A  piece  of  unbleached  calico,  rather  larger  than  the  bed  of  the  washeri  must  now 
be  spread  smoothly  over  the  bottom,  and  just  allowed  to  overhang  the  sides.  The  super- 
natant liquor  of  the  citrate  of  lime  is  now  nm  upon  the  calico  filter,  in  order  to  arrest  any 
particles  of  citrate  of  lime.  About  one  hundred  gallons  of  hot  water  is  poured  upon  thd 
citrate  of  lime,  well  agitated,  then  allowed  to  settle  and  run  off  as  before,  while  hot,  beoaufld 
the  citrate  of  lime  is  more  soluble  in  cold  water  than  hot.  Repeat  this  two  or  three  times, 
then  run  the  citrate  of  lime  on  to  the  washer  with  sufficient  water  to  make  it  flow  easily. 
When  all  the  liquor  has  drained  away,  the  surface  of  the  citrate  of  lime  must  be  beaten  all 
over  with  a  little  wooden  pallet  to  prevent  any  cracks  forming.  When  this  is  done  give  the 
citrate  of  lime  a  final  wash  with  cold  water  about  an  inch  in  depth.  The  time  required  for 
washing  this  citrate  of  lime  may  vary  almost  in  every  case,  as  it  depends  very  much  upon 
the  state  of  the  citrate  of  lime  ;  if  it  has  a  crystalline  appearance,  the  easier  it  will  be  to 
wash  ;  thus  the  time  may  vary  from  one  to  three  days.  Three  days  is  a  very  extreme  case.  In 
summer  it  will  require  more  time  than  winter,  and  also  decomposes  sooner.  The  citrate  of 
lime  in  draining  is  very  liable  to  form  cracks  upon  the  surface,  and  when  water  is  poured, 
it  would  easily  mn  throngh,  without  properly  washing  the  citrate  of  limo,  thereforo  the 
Rurfaco  must  bo  broken  up. 

There  is  no  doubt  that  tho  tediousness  of  this  washing  would  be  much  flhortoned  by 
using  a  filter  press. 

When  the  citrate  of  lime  has  been  well  washed  it  must  be  taken  out  of  the  drainer  and 
put  into  about  one  hundred  and  fifty  gallons  of  cold  water,  this  water  must  bo  in  a  tub  with 
an  agitator.  When  all  the  citrate  of  lime  has  been  added,  then  put  in  brown  oil  of  vitriol 
about  140*^'  Twaddle,  one  per  cent,  in  excess  of  the  equivalent  of  carbonate  of  lime,  but 
not  more  than  one  and  a  half  per  cent.  Great  care  must  be  used  in  adding  this  acid  ;  it 
must  be  weighed.  When  ail  tlie  salphurio  acid  has  been  added,  agitato  for  an  hour.  Tho  ■ 
mixture  will  not  require  warming,  as  the  heat  generated  by  the  addition  of  the  sulphuric  acid 
will  bo  sutiiciont  for  the  decomposition  of  tho  citrate  of  limo.  When  the  agitation  is  finished, 
let  the  contents  of  the  tub  run  on  at  once  to  the  washer  previously  described. 

Tho  washing  of  tho  sulphate  of  limo  reqnireR  great  care.  You  must  continue  washing 
till  the  filtrates  are  no  longer  acid  to  the  taste,  or  only  slightly  eo.    No  certain  ruMcass^VifikNaMi^ 


I 


own,  as  the  number  of  washings  may  vary  in  eaeh  case.  The  last  two  or  three  washes  may 
be  osed  for  the  dilation  of  the  crnde  jaico.  At  each  wash  let  the  surface  be  covered  with 
one  inch  of  water,  and  before  the  now  waters  go  on  the  sulphate  of  lime  mast  be  well 
drained  oach  time,  and  between  each  wash  the  surface  of  the  sulphate  of  lime  must  be  well 
agitated,  or  cracks  may  be  formed  in  the  partially  dry  mass,  which  will  allow  the  water  to 
run  through  without  percolating  the  whole  of  it.  The  cake  of  sulphate  of  lime  should  not 
be  thicker  than  from  four  to  five  inches,  and  a  similar  filter  may  be  used  as  in  the  washlDg 
of  the  citrate  of  lime.  The  free  sulphuric  aoid  in  the  juice  wHl  very  soon  rot  the  caHoo 
filters ;  therefore,  perhaps,  it  would  be  more  advisable  to  use  a  flannel  for  filtering.  In 
washing  the  sulphate  of  lime  it  is  better  to  use  a  small  quantity  of  water  each  timet  i^nd  a 
greater  number  of  washes.  The  weak  solution  of  citric  acid  is  now  run  into  a  leaden 
evaporator.  This  may  consist  of  a  wooden  box  lined  with  lead.  Into  this  must  be  put  square 
tiles,  and  the  best  to  use  for  this  purpose  are  the  tiles  used  in  kilns  for  malt  drying  :  they 
are  perforated  with  very  small  holes.  These  must  be  put  into  the  leaden  tray,  so  as  to  present, 
a  perfectly  fiat  surface.  These  are  to  be  covered  with  water,  and  then  a  leaden  evaporato: 
will  rest  upon  these  tiles,  being  about  one  inch  higher  all  round  than  the  water-bath,  as  this 
will  prevent  the  condensed  water  finding  its  way  into  the  citric  acid.  On  each  side  of  the 
evaporator  a  steam  pipe  must  be  placed,  capable  of  blowing  steam  into  the  water,  and 
heating  it  to  a  certain  temperature ;  also  an  overflow  pipe,  to  carry  away  the  condensed 
^  water.  This  evaporator  should  bo  nine  inches  deep,  and  it  is  better  to  make  the  sides 
^^bfiquare,  and  not  sloping.  The  size  of  this  evaporator  must  be  in  proportion  to  the  quantity 
^"^  of  liquor  there  is  to  evaporate  down.  When  the  weak  acid  is  in  the  evaporator  it  must  be 
evaporated  down  as  quickly  as  possible  at  a  temperature  of  160*^  F.,  but  not  exceeding  160^  F* 
When  the  acid  is  evaporated  down  to  between  50^  and  60^  Twaddle,  most  of  the  sulphate 
of  lime  will  have  been  precipitated.  At  this  point  it  is  better  to  syphon  it  off  into  another 
evaporator  which  stands  at  a  lower  level,  and  complete  the  evaporation  in  the  second 
vessel.  The  evaporation  must  be  canned  on  till  a  very  slight  film  is  observed  upon  the 
surface.  The  liquor  must  now  be  syphoned  off  into  the  crystallising  trays.  These 
vessels  should  be  about  six  feet  long,  two  feet  wide,  and  six  inches  deep;  these  must  be 
lined  with  nine  pound  lead.  These  solutions  should  stand  about  two  days,  and  be  covered 
to  prevent  dust  falling  in.  At  the  end  of  two  days  good  brown  crystals  should  he  obtained. 
The  mother  liquors  must  be  evaporated,  and  a  distinct  pellicle  must  be  formed  before  the 
steam  is  turned  oil".     This  liquor  can  now  be  run  into  the  crystallisers. 

It  is  very  important  that  the  mother  liquors  should  never  be  mixed  with  original  liquore, 
as  the  crystals  from  the  mother  liquors  will  be  of  a  darker  colour  than'  from  the  original  liquors. 
Take  the  brown  crystals — say  four  to  five  pounds  of  crystals  to  one  gallon  of  water, 
dissolve,  and  boil  with  animal  charcoal,  which  has  been  deprived  of  its  lime  salts  by  hydro- 
chloric  acid  (about  one  pound  of  charcoal  to  one  hundredweight  of  crystals)  in  a  leaden-lined 
tub  with  steam  blowing  in ;  stir  with  a  paddle  the  whole  time,  and  boil  for  about  twenty 

b minutes.  This  solution  must  bo  filtered  into  leaden  perforated  cones,  the  top  being  about 
18  inches  square  ;  calico  is  put  into  the  leaden  filters,  and  the  filtrate  is  allowed  to  fall  into 
a  leaden  vessel.  This  filtered  solution  must  go  into  im  evaporator  kept  solely  for  the  purpose 
for  white  liquor,  and  evaporate  at  the  same  temperature  as  before.  Nowrun  ofl  into  the  same 
crystallising  vessels,  and  cover  them  with  wooden  covers.  These  crystallisers  should  not  be 
in  a  cold  place,  say  about  CO^  F.  Let  these  stand  from  two  to  four  days.  The  mother 
liquor  might  go  back  into  the  white  evaporator.  Let  tlie  market  crystals  drain ;  dig  them 
out  with  a  copper  spud,  and  take  them  to  a  butterman's  table,  bt*eak  them  up  slightly,  and 
water  them  with  a  watering  can,  Take  them  to  a  stove  and  dry  at  about  B0°  F.,  on  shallow 
ir»jB,  one  inch  deep,  and  aboat  two  feet  square. 
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ON  THE   ACTION   OF  ALUM   IN   BREAD-MAKING.  J 

By  J.  West-Knights,   F.C.S.  I 

Rmd  before  the  Socutxj  of  Fublic  Analysts^  on  18th  Febmary^  1880,  ^ 

To  satisfy  myself  of  the  injtirioua  action  of  alum  in  bread-making,  I  undertook  the 
following  experiments,  the  objects  of  which  were  chiefly  to  compare  the  digestibility  of 
gluten — with  and  without  ahim— in  an  artificially  prepared  gastric  juice.  The  results  of 
my  experiments,  I  think,  will  not  he  altogether  uninteresting  to  Pnbhc  Analysts  at 
large. 

The  object  of  the  baker  in  using  alum  seems  to  be  a  question  upon  which  there  are 
many  opinions.  It  is  frequently  stated  that  it  enables  the  bread  to  hold  a  larger  quantity 
of  water  ;  this  I  undoubtedly  consider  a  mistake,  as  I  have  estimated  the  moisture  in 
all  samples  of  bread  that  have  passed  through  my  hands,  and  have  found  on  the 
average,  no  difference  in  moisture  whatever,  between  pm'e  and  alumed  bread  ;  but  I  am 
inclined  to  think  that  it  may  cause  bread,  when  first  drawn  from  the  oven,  to  have 
more  water,  as  it  is  wcU  known  amongst  bakers  that  alumed  bread  can  be  drawn  10  or 
1*2  minutes  sooner  than  pure  bread ;  but  this  excess  of  moisture  the  bread  does  not 
retain. 

The  supposition  has,  no  doubt,  arisen  fi'om  Uie  fact,  tliat  gluten  prepared  (by 
washing)  from  alumed  flour,  retains,  after  working  up  in  the  hand  and  squeezing, 
considerably  more  moisture  than  that  from  jjiu-e  flour,  which  excess  of  water  separates 
shortly  afterwards  on  standing.  Alum  is  also  said  to  save  labour  in  the  kneading  of  the 
dough,  and  so  be  an  inducement  for  the  workman  to  use  it  against  the  knowledge  and 
consent  of  his  master;  how  far  this  is  correct  I  am  unable  to  say.  It  seems  certaiu, 
however,  that  the  action  of  alum  on  flour  that  has  become  unsound,  by  fermentation  that 
has  been  induced  by  dampness  or  heat,  is  to  arrest  the  change,  by  destroying  or  arreat- 
ing  tlie  action  of  the  ferment,  so  that  an  apparently  sound  loaf  can  be  produced  from 
imsound  flour.  But  if  alum  arrests  the  fermentation,  and  there  can  be  little  doubt 
that  it  does  so,  will  it  not  act  in  the  same  way  with  the  fei*mentB  of  the  sahva  and 
gastric  juice  ? 

To  test  this  question,  I  prepared  some  gluten  with  pure  wheat  flour,  and  weighed 
four  portions  of  two  grammes  each,  which  were  treated  as  follows  i — 

I.  waa  boiled  ten  minutes  in  pure  distilled  water. 

U.  was  boiled  ten  minutes  in  a  weak  solution  of  alum.  M 

ni.  was  boiled  ten  minutet^  in  weak  alum  and  carbonate  of  soda  solutions,  wi^ 
the  resulting  precipitate  of  hydrate  of  alumina. 

rV.  was  boiled  ten  minutes  in  weak  alnm  and  phosphate  of  soda  solutions,  and 
the  resulting  precipitate  of  phosphate  of  alumina. 

Each  sample,  after  washing  with  water,  was  digested  in  50  c.c.  of  an  artificial 
gastric  juice  (consisting  of  pepsin  and  0-2  per  cent,  hydi'ochloric  acid),  at  a  temperature 
of  from  00*^  to  96^  F.;  after  five  hours  digestion,  the  residues  that  remained  were 
removed,  gently  washed  with  distilled  water,  dried  and  weighed. 

I.  had  entirely  disappeared. 

n.  A  tough  spongy  residue  remained,  which  weighed  1*05  g^wnma^.  m 
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I         m.  A  similar  residue  remained,  wliich  weighed  0*90  grammes.  j 

I        TV*  A  simiJar  residue,  weighing  0*80  grammes.  I 

I         These  expeiimenta  have  been  repeated,  using  lactic  acid  instead  of  hydrocbloricJ 
■"with  similar  results. 
I         I  think  the  inference  can  fairly  be  drawn  from  these  results,  that  gluten,  after 

■  treatment  with  alum»  or  insoluble  salts  of  alumina^  is  less  soluble  than  ordinaiy  gluteii»  I 

■  in  the  gastric  juice,  by   about  one-half.      Whether  the  alumma  is  in  a  soluble  orl 
I  insoluble  form  seems  to  have  no  great  influence  on  its  effects  upon  the  ghiten. 
P        I  next  compared  the  digcstibihty  of  pure  and  alumed  bread.      The  samplei 

employed  were : — 

■  V.  Pure  bread  made  with  yeast. 
P         VI.  Bread  made  with    same  flour    as    above,    and    "  Alum    Baking    Powder " 

(containing  about  30  per  cent,  of  alum),  in  the  proportion  of  a  tcaspoonful  of  bakiiig 
I  powder  to  a  pound  of  flour, 
I         Two  gi-ammes  of  ci-umb  in  each  case  were  taken,  in  its  natural  state  of  moisture* 

■  After  six  hours  digestion  in  60  c.c.  of  gastric  juice  at  90^  to  96®  F.,  the  residues 
iin  each  case  wei*e  collected,  washed,  diied  and  weighed,  with  the  following  results  : —     j 
I         V.  Residue  weighed  0-40  grammes. 
I         VI.  Residue  weighed  0*66  grammes. 

I         If  40  be  taken  as  the  avei-age  percentage  of  moiBture  in  bread,  and  that  percent 
f  deducted  from  the  two  grammes  originally  taken,  it  leaves  1'2  gi'ammes  of  dry  bread 
■operated  upon,  of  which,  in  the  pure  sample,  0*80  grammes,  corresponding  to  06  per 

cent,  was  dissolved ;  and  in  the  alumed  bread  0*54  grammes,  or  46  per  cent.  only. 

■  Or,  in  other  words,  the  pure  bread  was  one-tliird  more  soluble  in  the  gastric  juice 
than  the  bread  containing  the  *'  Alum  Baiting  Powder." 

I  next  tried  the  action  of  alum  upon  diastase. 
W        Two  separate  gi-ammes  of  crushed  malt  were  weighed,  and  to  one  was  added  0*1 

■  grammes  of  ci^stallis^ed  alum  ;  both  samples  were  then  digested  with  20  c.c.  of  water 

■  at  a  temperature  of  160^  F.,  and  maintained  at  that  temperature  half-an-hour,  then 
filtered,  and  the  residues  washed  with  cold  distilled  water. 

■  The  pure  sample  gave  0'70  grammes  of  extract. 
The  sample  containing  alum  gave  0'186  grammes  only  of  extract,  including  the 

alum  added,  or  that  portion  of  it  that  was  not  retained  in  the  residue.  A  considerable 
portion  of  the  ahma  was  in  the  extract,  and  no  doubt  a  vei-y  much  emaUer  fjuantity 
would  have  had  the  same  effect. 

Tliis  experiment  shows  that  alum  exerts  a  very  marked  influence  on  the  conversion 
of  starch  by  diastase ;    as  diastase  is  similar  in  its  action  to,  and  supposed  to  be 

I  identical  with,  ptyalin,  the  ferment  of  the  sahva,  I  tliLnk  this  has  a  direct  bearing  upon 
the  indigcstibility  of  alumed  bread ;  for  not  only  is  the  gluten  of  the  bread  but  also 
the  starch  rendered  much  more  incUgestible  by  the  presence  of  alnm. 
This  powerful  action  of  mere  traces  of  alum  or  salts  of  alumina  upon  soluble 
gluten  and  diastase  is,  I  think,  sufficient  foundation  upon  wluch  to  assert  that  alum, 
either  in  a  soluble  form  or  mixed  with  carbonate  of  soda,  is  injurious  to  health  wl 
r—— 
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THE  WORK    DONE   BY  PUBLIC  ANALYSTS    DUEING  1879   UNDER  THE 

SiVLE  OF  FOOD  AND  DRUGS  ACT. 
We  are  now  preparing  o\ir  Annual  Tabulated  Statement,  wLicli  lias  always  been  received 
with  so  much  interest^  not  only  by  the  professiou,  but  by  Sltmbers  of  Parliament  and 
the  public  at  large.  In  order  to  obtain  the  necessar}^  pai'ticulars,  w©  have  prepared  a 
short  and  concise  form  of  Return,  copies  of  which  have  been  sent  to  nearly  every  Public 
Analyst  in  the  kingdom.  To  any  Pubhc  Analyst  who  has  not  received  one  we  shah  be  pleased 
to  send  a  copy  on  having  a  post  card  from  bim.  As  the  tabulating  the  returns  involves 
a  considerable  expenditure  of  time,  and  it  is  desired  to  pubhsli  the  table  in  our  April 
number,  we  should  be  glad  to  receive  the  forms  filled  up  by  the  17th  inst. 


AN.y:.YST8'    BEPORTS. 

Mr.  W.  W.  Slorldartj  Analyst  for  SoiQersetwliire,  in  his  report,  stttt^^s  tlmt  he  hm\  dviring  the  quartiT 
examined  177  Batuples  of  foo<l,  &c.,  of  which  174  were  brought  by  the  police  and  three  hj  the  geneml 
jiubhc*  Of  these  13  were  adulterated.  During  the  past  year  he  had  made  802  anftlysee,  many  of  theni 
of  great  intricacy^  and  51  of  the  samidci*  were  adallerated. 

Mr.  J.  Carter  Bell,  Pablie  Analyst  for  Cheshire,  reports  that  during  the  quarter  ended  December  Hist, 
1879,  he  had  examined  232  samples.  Of  tliese  29  were  adulterated— nninely,  six  whiskies,  five  ginu,  one 
brandy,  seven  coffees,  two  parfgoiic,  five  milks,  and  two  mustards.  38  aamplea  came  from  Hyde,  31  from 
Middlewioh,  29  Broxton,  W  Eddisbury^  17  Wirral,  15  Altrlncliam,  14  Nantwich,  13  Runcorn,  12  Stockpori» 
and  nine  Macclesfield.  Owin  :  to  the  energetic  moa«ures  taken  by  Civptain  An"owamith,  who  had  cauded 
fiamples  of  milk  to  be  taken  from  every  division  of  the  county,  the  quality  of  the  iniUt  supply  has  been 
excellent.  By  dividing  the  milk  into  three  classes  they  obtained  a  reavly  means  of  comparison.  First- 
class  inc  IndcM  all  milkH  whose  nimibi^rii  range  from  93  to  100,  iind  which  milk  coiild  only  be  procured 
from  cows  which  are  in  health,  and  proptrly  fed  and  cared  for.  Second-cUvwa  includes  milk  from  cows 
which  ixxv  not  so  well  fe<U  ^nd  therefore  cannot  he  in  each  m'ood  condition  as  the  fir^t.  Third-claHs 
includca  al!  adulterated  samples,  and  milk  from  half-starved  cows.  Tliere  were  some  farmi  ra  who  pridid 
themselves  on  the  tine  condition  in  whicJi  they  kept  their  cows,  for  their  stock  was  well  fed  with  the  best 
food,  and  the  shippons  w  ere  kept  in  a  clean  fitate.  The  milk  obtained  from  such  a  farm  would  r\m  above 
the  first  sitindard,  and  he  proposed  to  call  Buch  milk  extra  tiret-clasB.  Theie  had  been  tlii.s  quarter  4S 
milks  extra  Hrfit-clafts,  28  first-duss,  10  second-claifi,  and  13  third-clasH.  The  Analyat  thought  it  would 
be  wiae  now  tliat  in  each  division  a  record  ia  kept  of  the  nmnber  of  milk  dealers,  to  register  the  class  to 
which  the  dealer  belongH,  and  any  farmer  could  then  know  how  hie  milk  was  classed,  and  it  would  be 
an  incentive  to  him  to  try  and  improve  the  f^uality,  which  could  euf^ily  be  done  by  ordinary  care  and 
attention.  He  would  again  press  upon  the  notice  of  Uie  Court  the  urgent  necessity  of  having  all  water 
used  for  domestic  purjioiiea  carefnlly  examined,  for  upon  several  occasions  ho  had  found  such  water  to 
be  nemly  diluted  sewage,  and  highly  dangerous.  This  remark  applied  not  only  to  the  poorer  olaaEei!, 
bat  also  to  the  wealthier,  aa  one  of  the  worst  samples  he  had  received  camo  from  a  Cheshire  mansion. 
The  total  number  of  Bamplea  analysed  in  the  year  1879  had  been  687 ;  of  tlieso  134  had  been 
adulterated. 

Mr.  Carter  Bell,  Analyst  for  Salford,  reports  that  daring  iho  quarter  ended  December  dlst,  ld79, 124 
sttmples  had  been  analysed.  The  totnl  mimber  analyncd  for  the  year  1870  was  527.  Of  these  7H  were 
■dultexRted,  namely:  4ii  nulks,  eight  breiula,  one  port  wine,  four  unfennented  wines,  two  coffees,  two 
flweet  spirits  of  nitre,  tivt  butters,  one  whisky,  and  one  cocoa.  The  gruiiter  uumber  of  the  milka  were 
tdolterated  ^nth  water  from  10  to  20  per  cent.  One  reached  the  high  nimiber  of  aS  per  cent.  Jt  will 
be  interesting  to  show  how  the  quahty  of  the  nulk  baa  improved  since  the  appointment  of  a  Pubhc 
Analyst.  In  the  year  1874,  96  per  cent,  of  the  sampler  were  atiulterated ;  in  1875,  52  per  cent ;  in  1876, 
45  per  cent.;  in  1877.  38  jjcr  cent. ;  in  1878,  27  per  cent. ;  and  in  1879,  16  per  cent.  The  samples  of 
nnfwmgnted  wincH  call  for  some  attention.  These  were  bought  supposing  them  to  be  pure  juice  of 
the  grape.  Two  shilUngs  and  sixpence  a  bottle  was  charged.  The  nnalysia  ol  these  ao-oallcd  wines 
proved  them  to  cun»iat  of  nothing  else  but  migar,  water,  tartai'ic  acid,  and  a  little  flavouring  and 
colouring  matter;  and,  in  his  opinion,  worth  as  many  pence  as  shillings  were  paid  for  them.  One  of 
the  samples  of  imfermentrd  vvinc  bought  from  another  maker  was  really  what  tt  piotesBed  to  bO'— pme 
ittico  ol  the  grapet  uiixed  with  a  amali  c|iuuatity  oi  lugar. 
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LAW  REPORTS. 

Potato  Starch  in  Yt^ast  htld  to  he  no  Adulteration:^ 

At  Tork,  W.  AppletOQ  was  sammoned  for  having  sold  h&lf  s-pocmd  of  Qerman  yeast,  not  of  th«  oatnra, 
ftibstanoe,  and  quality  donmnded.  Inspector  Farrah  deposed  to  viiiiting  defendant's  shop  and  aakinf 
for  haJf-A-poimd  of  Dutch  yeast.  He  was  informed  that  there  were  only  French  and  German  yeasi«  in 
stock.  Ho  purchased  holf-a-poimd  of  the  latter,  and  declared  that  his  purpose  was  to  have  it  analysed. 
Dividing  it  into  three  parts,  he  gave  one  part  to  the  defendant,  kept  one  part  himself,  and  sent  the 
third  to  Mr.  Bayncs,  the  East  Riding  Analyst,  for  examination.  The  certificate  of  the  latter  gentleman 
declared  the  yeast  to  bo  aJ»ilteratc<l  with  35  per  eeut,  of  potato  starch.  Defendant  pleaded  that  he  had 
bought  the  yeaat  for  pure,  and  that  he  had  neither  the  means  nor  the  intention  of  adulterating  it.  Major 
Bower,  chief  constable,  suggested  that  the  defeudnnt  should  ^t  n  warranty  from  the  wholesale  dealer, 
but  Mr.  Holtby  (magistrates'  olerk)  doubted  the  neceisity  of  this.  Between  the  magistrates  and  their 
clerk  some  discussion  took  place,  the  latter  observing  that  the  yeast  was  made  from  the  refuse  of  gin, 
and  so  prepared  that  it  could  bo  imported  into  tliiH  country  in  bulk.  One  of  the  mogiBtrates  said  that, 
to  his  mind,  the  potato  starch  had  been  added  in  order  that  tlie  yeast  might  be  brought  over  in  a  solid 
state.  The  Clerk  thought  it  was  unfair  to  my  that  the  yeast  had  been  adulterated  by  the  use  of  potato 
starch.  If  anything  ddeterious  had  been  found  in  the  yeast  it  would  have  been  an  offence.  A  magti- 
trate:  It  says  '*  adulterated."  The  Clerk:  I  don't  think  potato  starch  is  an  adulteration.  The  Bench 
considered  that  no  adulteration  had  taken  place,  and  dismissed  the  case. 

IJn/frmented  Wine, — No  standard  of  what  Orape  Juice  it  should  eontaln  : — 

At  the  Salford  Borough  Police  Court,  before  the  stipendiary  nrngistrate  (Mr.  J»  Makinson),  Willfrai 
PilUng,  chemist  and  druggist,  New  Bailey  Street,  was  summoned  for  having  sold  *'  to  the  prejudice  of  the 
purchaser,  one  bottle  of  unfermented  port  wine,  which  was  not  of  the  nature,  snbstance,  and  qnality  (tf 
the  article  demanded."  Another  summons  charged  the  defendant  with  selhng  similarly  a  bottle  of 
unfermented  sherry.  Mr»  J.  C.  Walker,  assistant  town  clerk,  appeared  on  behalf  of  the  prosecution,  and 
Mr,  \V,  S.  Sebright  Green,  solicitor,  of  Liverpool,  represented  the  manufacturers,  Messrs.  BeU  and 
Company,  Liverpool.  It  appeared  that  on  the  22nd  of  November,  the  inspector  obtained  at  the 
defendant's  shop  a  bottle  of  liquid  labelled  **  onfermented  port  wine,  manulactored  from  the  juice  of  the 
grape,  for  sacramental  and  other  purposes."  He  also  obtained  a  bottle  labelled  "  sherry,"  together  with 
the  rest  of  the  above  description.  For  these  bottles  he  paid  half-a-crown  each.  He  left  a  sample  of 
each  bottle  with  the  defendant,  and  submitted  some  of  each  to  the  Borough  Analyst.  Mr.  J.  Carter  BeU, 
the  analyst  for  the  borough,  was  called,  and  stated  that  he  received  the  samplsB  in  question  on  the  23rd 
NoTember,  and  analysed  them.  He  found  in  them  no  trace  of  the  juice  of  the  grape.  The  pure  juic«  of 
the  grape  contained  in  a  thousand  parts  three  parts  of  ash,  and  that  ash  ehonld  consist  mainly  of  potaab, 
phosphoric  acid,  and  other  elements.  Abtait  90  per  cent,  of  this  ash  should  be  soluble  in  water.  With 
reference  to  the  '*  unfermented  sherry  wine"  which  he  had  analysed,  he  only  found  '190  of  ash,  whieh 
was  considerably  less  than  one-tenth  of  what  ought  to  be  found  in  pure  grape  juice.  This  ash  contained 
a  trace  of  potash  and  a  trace  of  phosphoric  acid.  It  consisted  chiefly  of  siilphatc  of  sodium,  and  c&loium, 
with  ft  few  other  mineral  ingredients.  r»2  per  cent,  of  it  was  only  soluble  in  water*  This  was  no  mor« 
aah  than  oonld  he  got  from  cvrdinju-y  drinking-water.  In  answer  to  the  Bench,  the  witness  said  the 
sherry  wine  contained  about  6-lOths  per  cent,  of  tartaric  acid  and  about  22  per  cent,  of  sugar.  He 
considered  that  this  eo-called  sherry  wine  was  nothing  more  than  a  solution  of  sugar  and  tartaric  acid, 
flavoured  and  coloured,  and  contained  in  a  little  salycylic  acid.  The  port  wine  was  very  similar  to  the 
sherry.  He  was  prepared  to  say  that  the  wine  was  not  mannfactured  as  stateil  on  the  label  from  the 
pure  juice  of  the  grape.  Cross-examined  :  He  would  not  take  his  oath  there  was  not  some  percentage 
4»f  the  juice  of  the  grape  in  the  compound,  but  he  should  think  there  was  not  10  per  cent,  of  grape  juice 
in  it.  He  would  not  ewear  that.  He  could  not  diBtinguish  any  grape  sugar  in  it.  For  the  defence  it 
was  contended  that  what  was  sold  to  the  inspector  as  unfermented  wins  was  sold  without  the  slightest 
deception.  It  was  not  sold  as  puna  juieo  of  the  grape.  It  was  Bold  as  mannfactured  from  the  pure 
juice  of  the  grape.  Pure  juice  of  the  grape  would  not  keep  withoul  being  mixed  with  other  substances. 
The  inspector  did  not  ask  for  pure  grape  juice,  and  did  not  get  it,  hot  asked  for  unfermented  wine 
manufactured  from  the  juice  of  the  grape,  and  got  it.  There  were  other  materials  used,  but  it  was 
manufactured  mainly  from  the  juice  of  the  grape.  Mr.  Green  called  attention  to  the  fact  that  oraoge 
wine  had  not  a  particle  of  orange  juice  in  it.  He  did  not  say  this  unfermented  wine  was  proper  for 
sacramental  pnrposeB,  but  he  would  show  that  it  was  produced  from  the  juice  of  the  grape.  William 
Pilling,  the  defendant,  was  called.  He  said  he  had  some  customers  for  the  wine,  though  not  very  many. 
.His  ASMistaot,  Jos.  Littlewood,  said  he  remembered  iuppljing  the  inspeetor  with  the  wine.    He  had  sold 
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it  to  a  namber  of  personi.  O.  B.  BeU,  one  of  the  flnn  mannfacttiriiig  the  wine,  stated  that  it  wftB 
ULanuiactiired  in  large  qaftntities.  It  was  made  from  grappa,  both  black  aiid  white.  The  principal 
ingredient  wae  grape  joiee.  They  had  3,284  wholesale  customers  at  the  present  time.  Cross  examined : 
They  had  dealt  in  the  wine  for  about  eight  year*,  and  thfy  had  had  customers  in  Bradford  for  four  or 
fivft  years.  Mr,  J.  Houston,  manager  for  Messrs.  Bell,  said  it  was  his  busiuees  to  manufacture  the  wine 
in  question.  With  some  reluctauoe,  th<?  witness  stated  that  the  process  of  manufacture  was  to  prc&cirve 
the  grape  jmce  witli  aalycyUc  acid.  To  five  parts  of  water  he  generally  put  one  pnrt  of  grape  juice.  To 
six  gallons  of  this  liquid  was  abided  two  pounds  of  angar.  Mr.  Louis  Sicbold,  F.C.S.,  &c.,  said  he  had 
examined  one  of  the  samples  of  the  wine  in  question.  The  predoinluaut  constituent  of  it  was  sugar, 
preeuely  the  some  aa  was  contuined  in  grapes.  He  also  found  tartaric  acid  exactly  the  same  as  was 
found  in  grapea.  He  found  the  constituents  of  grape  juice  present,  but  whether  grapes  or  separate 
materials  had  been  used  Ym  could  not  aay,  chemistry  could  not  decide.  His  personal  opinion  was  that 
something  like  ten  per  cent,  of  grape  jaioe  was  used  in  the  wine.  Mr.  Makinson,  in  dismissing  the 
ttumnons,  anid  that  there  waa  no  staiidiird  of  what  ^^rapc  juicti  the  wine  should  contain,  and  it  could  not 
he  eaid  that  the  matiufaeturera  had  fraudulently  made  this  wine  from  water,  for  there  waa  eTideuce  that 
■ome  proportion  of  grape  juice  was  used.     The  defendant  was  allowed  costs. 

D^compoied  ViiKgar. — Vinfffor  Eel*  not  Injiirimu: — 

At  the  Drorford  (Hants)  Petty  Sessions,  Mr.  Benjamin  Boghuret  was  summoned  for  selling 
Adulterated  vinegar.  A  constable  went  to  the  defendant's  shop  and  asked  for  a  pint  of  \inegBr.  Mrs. 
Bo^urst  said  she  did  not  think  she  coold  diaw  so  much,  but  managed  to  do  so »  and  the  payment 
of  3d.  conolnded  the  purohftse.  Mr.  Arthur  Angell,  the  County  Analyst,  said  the  vinegar  was 
found  to  contain  3*9  per  cent,  of  acetic  acid,  dead  iusccte,  orgimio  matter,  and  vinegar  eel^.  II  was 
tnrbid  and  filthy,  and  swarmed  with  microscopic  orgiuxiams.  In  his  opinion  it  was  not  fit  for  food* 
Bi  reply  to  Kr.  Bullen,  barrister- at-law,  who  defended,  Mr.  Angell  said  the  liquid  was  of  the  aubatanee 
of  vinegar,  but  he  could  not  Bweor  th&t  it  was  malt  vinegar.  There  wae  no  difference  between  the  acetic 
odd  of  either  malt  vinegar  or  woodvinegar^  He  eoold  not  tiay  that  the  vinegar  eek  were  injurious 
to  health.  In  defence,  Mr.  Bnllen  said  hia  client  had  purchased  the  vinegar  from  a  well-known  firm  at 
Winoheflter,  who  had  received  it  from  Messrs.  Grimble  &  Co.,  of  Loudon.  Both  the  defendant  and 
Ms,  Aylward,  of  Winchester,  were  called  to  give  evidenoeT  and  both  denied  U^at  the  vinegar  hod  been 
adulterated,  and  the  head  of  the  firm  of  GrimWe  A  Co,  said  they  occasionally  obtained  the  assistance  of 
Dr,  Graham  to  analyse  the  vinegar.  Professor  Voelcker  proved  on  onth  that  the  vinegar  contained 
4*29  per  cent,  of  acetic  acid.  He  did  not  find  it  in  any  microscopic  organisms,  only  vinegar  eels.  It  was 
of  pleasant  taste  and  odour,  and  was  not  decomposed.  The  vinegar  eels  were  not  injurious,  as  they 
were  generated  and  nourished  in  brown  vinegar.  AlthoUKh  the  siimple  was  not  so  bright  as  he  should 
like  to  use,  it  was  free  from  adulteration.  Professor  Graham  also  proved  that  the  vinegar  was  fit  for 
food,  and  the  bench  diemissed  the  case. 

Alum  in  Bread. — Can  Alum  be  detected  bij  the  Tn»te  or  the  Microteope? — 
On  February  16th,  at  Eckington  Sessions,  an  importiint  case  was  heard.  Ge«rge  Widdowson,  miller, 
Bckington,  was  summoned  under  the  Act,  for  selling  tlour,  not  of  the  nature  and  substance  and  quality 
of  the  article  demanded  by  the  purchaser.  Mr.  Binney  appeared  for  the  proeeoution,  and  Mr.  Barker 
was  for  the  defence.  Mr.  A.  H.  Allen,  analyst  for  the  Northern  Division  of  DcrbyBhire,  deposed  to  hav- 
ing analysed  the  flour,  and  finding  it  adulterated  vrith  alnm  in  the  proportion  of  twenty-four  grains  to 
four  pounds  of  dour,  or,  roughly  speaking,  about  a  quarter  of  a  pomid  of  ahun  to  a  mck  of  flour.  Alum 
was  used,  particularly  in  bad  seasons,  to  improve  inferior  flour.  Cro^^s-examined  by  Mr.  Barker  :  He 
found  alnm  in  the  flour.  There  were  two  kinds  of  nlum,  one  composed  of  sulphate  of  alumina  and 
potftsh,  iond  the  otha  of  sulphate  of  alumina  and  ammonia — hence  the  names  potash  and  ammonia 
alum.  He  obtained  alum  in  the  form  of  cryatalw  from  the  flour.  The  way  in  which  he  arrived  at  the  re- 
imlt  was  as  follows : — He  shook  the  flour  with  chloroform,  which  was  a  heavy  liquid.  The  flour  floated, 
and  the  alnm  sank  to  the  bottom.  It  was  from  what  fiiink  that  ho  obtained  crystals  in  the  characteristic 
form  of  alum.  He  tasted  it,  and  it  had  the  astringent  tnete  of  alum.  It  gave  the  logwood  reaction  such 
as  alum  gives.  He  placed  about  thirty  grains  of  floor  in  the  chloroform,  and  the  precipitate  was  prob- 
ably ftbont  one-eighth  of  aprnin.  He  let  the  chlon^form  evaporate  and  so  obtained  the  crystals.  All 
eiTitaJJized  in  octohedra  of  the  cubical  system.  The  alum  was  in  a  fragmentary  form  until  water  wa 
»dded  to  the  deposit  from  the  chloroform,  and  the  liquid  filtered  and  evaporated.  Silica  crystallized  in 
hexagonal  prisms  and  could  not  be  mistaken  for  alum.  Besides,  it  was  insoluble  in  water.  He  had  made 
on  analsyis  for  the  parpose  of  estimating  the  quantity  of  alumina  present,  and  he  found  it  waa  in  the 
proportion  corresponding  to  thirty  grains  of  alum  to  fuurpovrnda  ol  ^qmi.   "\i.fc  ^dmb^  *s\  siikKs««s*R  ^ 
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Bix  gmiiu,  equal  to  the  amount  of  iOioa  fonnd  in  the  Musple.  The  nUowftnoe  wm  nuide  in  Aocoidanoe 
with  the  researches  of  Mr.  J.  Carter  BeU,  who  hud  Ranlysed  upwards  of  100  tfamploe  of  floor.  Mr.  Carter 
BeU  foond  the  aliiniiua  nattiml  to  flotir^  if  calculated  to  aliun,  was  on  an  average  eqnal  in  amoimt  to  tL 
eilicn  of  the  flnttr.  He  bascii  his  opinion  upon  the  cjuanHtv  of  alnrtiina  present,  aftearthe  deduction  of 
dx  graina,  which  he  believed  to  lye  naturally  present.  Alum  was  present,  beeansehe  saw  it  under 
microeoope  and  tasted  it  in  the  deposit  from  the  ohloroform.  Thirty  grains  was  a  very  small  qnantit 
to  work  on,  and  he  should  not  have  used  so  little  had  not  tlie  quantity  received  from  Colonel  Shortt  I>«n 
very  amaU.  The  alum  in  SOfp^ins  waa  difltinctlj  aatringent  in  taste.  The  ^onr  also  imparted  a  t^loe 
colour  to  a  solation  of  logwood.  He  was  poaitive  alum  was  preBCnt«  but  be  would  not  say  whether  it  was 
ammonia  alum  or  potash  alum.  Ite-examincd  by  Mr.  Binney  :  Clay  and  dirt  might  be  present  in  the 
form  of  a  ailicate  of  alumina,  but  it  would  not  be  soluble  in  water,  and  would  give  no  reaction  with 
wood.  Farther  examined  by  Mr.  Barker :  It  was  not  an  unusual  practice  for  millers  to  mend 
stonea  vrith  apreptiration  of  alum.  He  was  not  aware  that  they  waahed  tht-m  withasolntion  of  it.  Mr.  BiU'keri 
in  defence.  Bald  thnt  he  did  not  wish  to  say  anything  against  Mr.  Allen,  but  the  (jnestion  to  be  decided 
whether  the  Hnneh  were  satisfied  that  Mr.  AUen  could  not  bo  mistaken.  He  believed  that  Mr.  Allen  had 
innocently — he  would  say  innocently — drawn  upon  his  imagination,  when  he  said  he  had  taisted  the  alum 
extracted  from  30  grains.  A  nmple  calculation  would  shew  that  the  alum  ]>resent  in  30  groins  of  the 
flour  was  about  the  three-hundredth  of  a  grain.  From  the  crosB-examinatiou  which  he  thought  it  hit 
duty  to  submit  Mr.  Allen  to,  it  was  perfectly  clear  that  the  quration  of  calculating  alum  in  flour  was  one 
which  exorcised  the  raindn  of  onolytical  chemists  all  over  the  country.  Tliere  were  cases  where  chemista 
oould  at  once  come  forward  and  state  positively  that  alum  did  exist  in  the  flour,  but  in  the  present 
case  it  was  rcaUy  a  matter  of  opinion  and  nothing  more,  and  Mr.  Allen  luid  given  reasons  why  he  had 
formed  that  opinion,  which  was  bo  hostile  to  his  client.  He  should  call  an  analyst,  Mr.  BcU,  brother  lo 
Mr.  Carter  Bell,  and  after  that  eWdence  they  might  come  to  the  conclusion  that  althou^'h  it  might  be  * 
case  of  suspioiuu,  that  amount  of  proof  was  wonting  which  alone  would  juistify  them  in  convicting  the 
defendant.  There  was  nothing  astouishiuf;  in  finding  alumina  twenty-foiu-  grains  of  alum  in  wheat 
which  wrts  perfectly  pure  and  unadulterated.  This  he  believed  was  especially  the  case  with  wheats  ol 
foreign  growth.  He  was  instructed  that  the  Enylinh  wheats  had  been  so  bad  for  some  time  that  the  de- 
fendant had  been  obliged  to  make  his  flour  from  foreign  grain.  Thomas  Ford,  foreman  at  Mr.  Widdow- 
son's  Qiill,  spoke  to  Colonei  Shortt  purohasinju;  the  flovu".  No  alum  had  been  put  into  the  flour,  nor 
there  any  about  the  place  at  the  time.  They  liad  used  alum  »omctim*?».  They  used  it  for  filling  up 
cracks  in  the  uiUliitoncs.  The  Hour  w&s  made  from  foreign  wheat.  Mr.  H.  H,  Bell,  onal^-tical  chi 
ShcflioUl,  said  he  receivixl  a  packet  of  flour  from  Mr.  Widdowson.  He  analysed  it  for  the  purpose  of 
tectiug  ftluni.  He  first  tried  the  logwood  test,  which  gave  a  slight  blue  reaction,  which  alone  waa  n 
absolutely  conclusive  of  the  pressenoe  of  alum.  No  chemist  would  be  perfectly  satisfied  with  that 
alone^it  wua  not  infallible.  He  then  proceeded  to  analyse  the  flour  in  order  to  discover  the  quantity  of 
alumina.  He  found  it  in  the  proportion  of  17*2  grains  of  alum  to  three  pounds  of  flour,  which  was  nearly 
what  Mr.  .Mlcu  found  it.  That  was  a  quantity  of  alumina  which  was  sometimes  found  in  piure  and  unadid 
trrated  flour.  He  thought  it  was  pnicticolly  impopaible  to  lind  tlie  other  constituents  of  alum  in  flour* 
He  found  8*5  grain.s  of  silica.  It  wbjb  oonaifltent  with  known  experimeuts  to  And  17*2  grains  of  alumiun 
with  8- J  grains  uf  silica  in  flour.  With  ngurd  to  the  chloroform  test  applied  by  Mr.  Allen,  he  though 
that  the  threediuntlredth  part  of  a  grain  of  alum  would  be  deposited  from  thirty  grains  of  flour,  Having 
regard  to  the  quantity  of  alum  which  would  be  precipitated  from  the  thirty  grains,  he  did  not  think  it 
posaibki  for  Mr.  Allen  to  come  to  any  positive  conclusion.  He  also  thought  it  imi)08BibIe  to  distinguiah 
alum  in  such  a  «mali  amount  by  the  taste  or  by  the  microscope.  He  sliould  be  sorry  to  swear  there 
alum  in  the  flour,  though  he  was  of  opinion  that  the  caM  was  one  of  great  suspieioi 
Cross-examined  by  Mr.  Binney  :  He  had  had  some  experience  in  analysing  bread 
alum.  He  had  analysed  several  samples.  He  bad  never  tried  the  chloroform  process.  He  had  forgot 
that  it  was  published  in  The  AsAtirsT  for  January,  1879.  He  tried  the  logwood  test,  and  he  got  a  fi 
blue  c<jlour.  Magnesia,  or  iron,  or  olumimt  in  solution  would  give  it.  He,  however,  did  not  find  ei 
iron  or  magnesia  present  in  the  dauiple.  He  oould  not  account  for  the  blue  colour  with  logwood  unl 
there  wa«<  alum  present.  He  ignored  the  results  of  the  chloroform  test.  Mr.  Barker,  acting  on  a 
titui  from  the  Bench,  asked  that  the  third  packotof  flour  which  w>w  in  the  possessiQu  of  Colonel  BhortI 
might  be  sent  to  Jsomerset  House  for  anftlysii*,  as  was  provided  iu  the  Act  in  case  of  difficulty.  His  client 
oourlcxl  investigation,  nnd  wonld  pay  the  expenses  if  the  decision  was  against  him.  Mr.  Rodgere,  the 
magistrate,  said  there  was  a  diflicttlty  in  deciding  between  the  two  analysts,  and  it  would  be  better  to 
have  another  opinion  bs  to  whether  tdum  woh  contained  in  the  flour.  Mr.  Binney  8ai<l  he  thought  hp 
Maif  gjf'Bjj  guMcieni  prvoi  in  the  case,  and  he  hod  oonfldcnce  in  leaving  the  case  in  the  hands  of  the 
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Bench.  Mr.  Bodgflre  wud  they  wet*  satiafied  with  the  ervidetMse  up  to  ft  wrtnin  point  but  the  question 
which  remained  wos  whether  Uiey  sbuold  b«Iicve  Mr.  Allen  or  Mr.  Bill.  Mr.  Alleu  said  he  saw  and 
tasted  the  alum,  and  Mr.  Bell  Haid  he  did  not  believe  it  wag  poRsiLlo  to  do  so.  Mr.  Binney  remarked  tlmt 
he  had  no  objection  to  auotlier  analysis  bein^  made,  .\fter  Home  farther  dlBcuKaiou  it  wna  agreed  t«) 
forward  the  third  sample  to  Somerset  House  for  analysis,  and  the  casa  waa  adjourned  for  a  month. 

NOTES  OF  THE  MONTH. 
Verily  some  people  ore  hai*d  to  please  I  Wo  liave  frequently  been  obliged  to  point 
0Ot,  iu  reply  to  the  PfiarmaeeKUcal  JoHrnal\H  articles  abusing  analyeta  ns  alone 
respouaibk  for  prosecutions  which  turn  out  to  be  questionable  in  their  propriety,  that 
the  analyst  can  only  give  the  faetB  of  the  case,  and  has  no  power  either  to  Buggeat  or 
arrest  prosecution.  Judf^e  then  our  astonishment  wlr  n  thi.s  distinguished  weather- 
cock suddenly  turns  round  and  blames  an  analyst  for  actujilly  interfering  to  stop  a 
questionable  prosecution.  It  seems  that  ilr.  Allen,  of  Sheflield,  being  present  at 
a  dinner  of  the  Sheffield  Druggists,  and  feeling  sonic wJi at  hui't  at  the  idea  spread 
abroad  amongst  them  by  such  articles  as  those  referred  to,  as  to  the  analyst  being  aloue 
to  blame  for  all  prosecutions,  made  some  remarks  characterised  by  after  diujier  freedom, 
and  showed  how,  when  on  one  occasion  ho  had  attempted  to  point  out  that  although 
his  analysis  of  a  drug  exhibited  a  departuie  from  exact  purity,  it  was  not  iu  his  opmion 
u  case  for  prosecution,  he  had  been  told  to  mind  his  own  business  and  leave  sudi  points 
to  tiie  locid  authority.  Surely  here  was  an  analyst  exercitimg  the  very  wisdom  which 
the  Pharntacnittcal  Journal  roundly  chai'ged  some  time  ago  as  being  wanting  in  Mr. 
JLrthiu*  Angell,  but  yet  out  comes  an  article  taking  our  very  words,  and  insisting  that 
the  analyst  should  never  interfere,  and  blaming  Mr.  AHen  for  his  speech.  If  Mr.  Angell 
was  wrong,  surely  Mr.  Allen  was  right;  and  if  both  were  wrong,  will  the  Pkarmaceutiml 
Jammal  kindly  show  the  remedy  ?  If  it  cannot,  we  are  clearly  entitled  to  demand  tliat 
in  all  cases  of  doubtful  prosecutions  depending  not  on  results,  but  on  their  iuterpretatiun, 
no  blame  shall  be  by  inference  attacbed  to  the  analyst  after  this  admlBsiou  of  his 
l>owerle8sness  to  interfere .  It  is  no  wonder  that  in  a  business  where  standards  are  so 
much  wanted,  that  members  even  squabble  over  tJie  vei^  titles  they  can  legally  write 
over  their  shop  doors,  tliere  should  now  and  theu  occur  doubtful  points,  and  that  the 
intellect  of  their  great  apostle  should  occasionally  be  so  ♦* obfuscated"  as  to  induce 
self* contradiction  such  as  that  above  alluded  to. 


I 

I 
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According  to  the  Hull  magistrates,  the  addition  of  2o  per  cent,  of  potato  starch  to 
oompresBcd  yeast  is  not  an  adulteration,  but  the  bench  evidently  decided  on  iheLr  clerk's 
dietum  without  any  scientific  or  practicjil  evidence.  Anyone  who  has  had  occasion  to 
examine  many  samples  of  such  yeast  knows  very  well  that  it  never  ought  to  contain  any 
notable  proportion  of  starch,  and  if  it  was  known  to  do  so,  no  j>erson  in  the  trade 
would  give  a  price  for  it.  Indeed,  it  is  a  fact,  that  several  of  the  larger  consumers 
think  it  worth  their  while,  every  now  and  then,  to  send  their  yeast  to  a  microscopic 
expert  with  the  view  of  preventing  their  suffering  fi-om  this  very  imposture,  and  find 
the  C08t  well  repays  itself. 

With  reference  to  some  communicationB  as  to  the  non -publication  of  certain  papers 
which,  although  read  before  the  Society,  have  not  appeared  in  our  pages,  we  may 
state  that  we  are  in  this  respect  entirely  under  the  orders  of  the  Pubhcation  Committee 
of  the  Council,  who  alone  have  the  right  of  laTiingiug  the  order  of  pubhcation  of  the 
Society's  transactions,  and  who,  if  they  see  fit,  may  even  altogether  decline  to  permit 
08  to  print  a  particular  paper. 
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Local  authorities  should  remember  that  the  Sale  of  Food  and  Drugs  Act  simply 
applies  to  the  sale  of  an  article  not  of  the  nature  and  substance  required,  and  that 
articles  bad  from  decomposition  should  be  dealt  with  under  the  Public  Health  Act.  This 
point  should  also  be  kept  in  view  by  analysts,  and  if  they  get  a  sample  of  an  artide 
which  is  genuine,  but  in  their  opinion  decomposed,  they  should  simply  return  it  as 
genuine  in  their  certificate,  and  request  the  inspector  to  call  the  attention  of  the  medical 
officer  to  the  article.  Had  Mr.  Angell  and  his  authority  both  remembered  these  points 
we  should  have  heard  nothing  of  the  vinegar  case  containing  microscopic  organisms, 
which  was  rightly  dismissed  at  Droxford  when  brought  under  the  Sale  of  Food  and 
Drugs  Act,  but  with  the  sale  of  which  the  medical  officer  might  have  seen  fit  to  interfere 
had  he  been  notified  of  it. 


RECENT    CHEMICAL    PATENTS. 

The  following  specifications  have  been  recently  published,  and  can  be  obtained  firom 
the  Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

1879                 Nune  of  Patentee.                                                                          TiUe  of  Patent.  FUm. 
No. 

1481  W.  Muller Manufacture  of  Ammonia 6d. 

1959  J.  Hopkinson         Electric  Lamps         4d. 

1969  A.  Longsdon          Electric  Light  Apparatus  or  Lamps        6d. 

1971  A.M.Clark           Lighting  by  Electricity       8d. 

2000  J.  Conguet Electric  Lamps        2d. 

2006  J.  B.  Spencc          Treatment  of  Metallic  Sulphides 4d. 

2706  Ditto           Combining  Metallic  Sulphides  with  Sulphur      . .         . .  id. 

2060  A.  F.  Blondy         Apparatus  for  Electric  Lighting 6d. 

2101  \V.  P.  Thompson Manufacture  of  Aluminium  Soiduim,  Ac.           . .         . .  2d. 

2110  C.W.Siemens Producing  Light  and  Heat  by  Electricity           ..         ..  lOd. 

2111  W.  It.  Lake           Electric  Lighting  Apparatus          6d. 

2137  G.  Bischof Apparatus  for  Purification  of  Sewage,  Ac id. 

2290  Ditto           Preserving  Butter id. 

2199  1.  Furstenhagen Lighting  by  Electricity Sd. 

2204  J.  Pattinson          Manufacture  of  Soluble  Phosphates        2d. 

2267  G.  Grout Illuminating  by  Electricity ..2d. 

2293  L.  McJutyre          Manufacture  of  Manure 6d. 

2301  K.  Wenlermann Apparatus  for  Electric  Lighting 6d. 

2322  C.  D.  Abel Electric  Lamps        . . 2d. 

2828  Ditto          Production  of  Sulpho- Acids  of  Bosaniline        . .         . .  Sd. 

2321  J.D.Andrews       Production  of  Electrity  for  Illumination 6d. 

2339  A.M.Clark           Obtaining  Light  by  Electricity 6d. 

2340  Ditto           Electrodes  for  Electric  Lights 2d. 

2386  W.  E.  Hartmann Manufacture  of  Sulphuretted  Hydrogen  Gas      . .         . .  6d. 

2387  E.  Solvay Manufacture  of  Soda          8d. 

2402  T.A.Edison        Electric  Light           lOd. 

2414  S.  G.  Thomas Phosphates 2d. 

2602  F.  E.  Beanes         Glucose          2d. 

2511  H.  Lako Manufacture  of  a  Sulpho- Acid  or  its  Salts  ..         ..id. 

2539  L.  Thiercelin         Extracting  Iodine  from  Sea  Weed           2d. 

2543  F.  J.  Do  Hamcl Manufacture  of  Carbon  Candles  for  Electric  T.ig>iti«g  . .  4^ 

2699  H.  Chamberlain Treating  Sewage 2d. 

2646  J.  H.  Valentine Volatilizing  Crosylic  Acid 6d. 

2745  G.  W.  Von  Nawrocki       . .         . .  Production  of  Hydrofluosilicic  Acid        fld. 

2769  H.  E.  Kewton        Electric  Lighting 2d« 

S.  Pitt        Production  of  Hydrocarbons         id. 


BOOKS,    &c.,   RECEIVED. 


The  Chemist  and  Druggist;  The  Brewers'  Guaniian;  The  British  Medical  Journal;  The  Medical 
Press ;  The  Pharmaceutical  Journal ;  The  Sanitary  Record  ;  The  Miller ;  Journal  of  Applied  Sdenoe ; 
The  Boston  Journal  of  Chemistry;  The  Ihrovisioner ;  The  Practitioner;  American  New  Remedies; 
Proceedings  of  the  American  Chemical  Society ;  Le  Praticien ;  The  Inventors*  Record ;  New  York 
Public  Health ;  Philttdelphia  Printers*  Circular ;  The  Scientific  Amerioan ;  The  Amerioan  TtKftOm ; 
Society  of  ArtB  Joumtd. 
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SOCIETY  OF  PUBLIC  ANALYSTS. 


A  General  MeeiiDg  of  tkis  Society  was  held  on  Wednesday,  the  17tli  instant,  at 
Burlington  House,  PiccadiUy,  the  President,  Dr.  Muter»  in  the  chair. 

The  Scrutineers  having  examined  tlic  voting  papers  reported  that  the  foDowing 
gentlemen  had  been  duly  elected  as  Members  :^ 

J.  G,  Tatters,  Chemist  to  the  JaiTow  Chemical  Works,  South  Shielde. 

F.  P.  Perkins,  PubHc  Analyst  for  Exeter. 

Elwyn  WaUer,  Ph.D.,  F.A.C.S.,  School  of  Mines*  Columbia  College,  New  York. 

H.  A.  Mott,  Ph.D.,  F.A.CS.,  117,  WaU  Street,  New  York. 

H.  Lancaster  Hobbs,  Analytical  Chemist,  Holbom  Viaduct. 

The  following  gentlemen  were  proposed  for  election  ae  Members,  and  wiU  be 
bailotel  for  at  the  next  Meeting  :■ — 

F.  A.  Bond,  M.B*.  Asc,  Brinoklow,  Coventry. 
J.  Napier,  Public  Analyst  for  West  Suffolk,  Ac. 
H.  S.  Carpenter,  Anal3^ical  Chemist,  Holbom  Viaduct. 

The  following  papers  were  then  read  and  diBcuased  : — 

♦•  On  a  Peculiar  Water,"  by  Dr,  W.  Wallace. 

**  On  the  Estimation  of  Phosphoric  Acid  in  Phosphatic  Materials,"  by" 
A.  Smetham,  F.C.S.,  and  Mi%  l->yer,  Mr.  Hehner,  Dr.  Bartlett  and  others  took  part  in 
the  discussion  which  ensued,  and  Mi,  Smetham  replied. 

•*0n  the  Work  Done  during  1879  under  the  Sale  of  Food  and  Drugs  Acts,"  by 
G.  W.  Wigner,  F.C.S.,  when  Dr.  Dupre,  Mr.  Hehner,  and  otliers  made  some  important 
remarks  on  the  recently  issued  Beport  of  the  Inland  Bevenue  Commissioners. 

*'  The  Effect  of  Light  upon  some  Reagents  and  Chemical  Compounds,"  by 
T.  P.  Blunt,  F.C.S. 

The  President  called  attention  to  an  abstract  in  the  Joitmal  of  the  Chsmieal  Somty 
of  a  paper  by  Mr.  Allen  "  On  the  Analjrtical  Examination  of  Tinctures,"  which  had 
been  read  before  the  Society  of  Pubhc  Analysts  and  pubUshed  in  The  Analyst  last 
year.  This  papei*  had  been  reprinted  by  the  Pharmaceutical  Journal  and  of  course 
acknowledged,  but  the  abstractor  of  the  Chemical  Society  described  the  paper  as  being 
from  the  Pharmaceutical  Journal ^  thus  ignoring  both  the  Society  of  PubHc  Analysts  and 
TuE  Analyst.  The  President  thought  the  Committee  of  Pubhcation  of  the  Chemical 
Society's  Journal  should  have  their  attention  directed  to  the  matter,  as  this  was  said  to 
be  not  tlie  Erst  time  such  a  thing  had  occurred. 


The  next  Meeting  of  the  Society  wiU  take  place  on  April  the  14th,  st  Borlingtoa 
House. 


ON  THE  WOBK  BONE  BUMNG  1879  UNDER  THE  BALE  OF  FOOD  AND 

DRUGS  ACT. 

OwiNO  to  saTeral  of  the  rettirns  from  Pablic  Analysts  hnTing  been  sent  in  within  the 
past  few  dajB,  we  regret  to  state  that  we  are  compelled  to  hold  over  this  interesting  tab  alar 
statement,  together  with  the  paper  written  on  the  subject  until  next  month ;  but  we  may 
mention  that  it  comprises  returns  from  as  many  as  200  districts,  which  is  a  much  larger 
number  than  we  have  been  able  to  include  in  any  previous  statement.  We  are  also 
obliged  to  postpone  until  our  next  number  the  observations  made  by  members  of  the 
^^Bpeiety  on  the  recently  issued  Inland  Revenue  Commissioners'  Report, 

f        ON  THE  DETERIVIINATION  OF  THE  SPECIFIC  GRAVITY  OF  BUTTER  FAT 
^K  AND  OTHER  SOLIDS  AT  ORDINAEY  TEMPERATURES, 

^V  By  a.  Wynteb  Blyth»  M.R.C.8.,  F.CS,.  &c. 

^^m  Head    before    ilie    Society    of    Pubtic    AmdyxU,    an    I8th     February ^    18S0. 

^H  I  cONSEDEB  it  far  more  convenient  to  take  the  specific  gravity  of  solid  batter  fat 
at  15*^  than  at  higher  temperattires.  My  procedure,  which  has  no  claim  to  originality, 
is  as  follows  : — A  short  wide  test  tube  is  taken,  and  a  little  mercury  is  placed  at  the 
bottom,  or,  which  is  perhaps  more  convenient,  a  lead  weight  is  attached  by  means  of  a 
little  wire  cage*  This  is  now  suspended  to  the  scale-hook  by  a  fine  thread  of  glass  and 
weighed  in  water,  the  height  of  the  water  in  the  beaker  being  noted  and  kept  constant 
in  any  subsequeut  opemtion. 

The  same  tube  is  now  filled  with  a  weighed  portion  of  the  filtered  butter  fat  under 
examination,  and  the  whole  weighed  in  water.  From  the  data  thus  obtained  the  UBUil 
calculations  are  made. 

Thus,  as  an  example  : — 

Weighted  teat  tube  in  water 18224 

Weight  of  batter  fat  In  air 22-223 

LoBB  ol  weight  in  wivter  1-722 

then 

22-228 

—^-^^^ =  9280  sp.  gr. 

1-722  X  22-223 

I  find  that  tlie  average  specific  gravity  of  Devon  butters  taken  in  this  way  is  '9275,' 
whilst  butterine  is  '8467.  This  method  is  also  excellent  for  the  purpose  of  determining 
the  specific  gravity  of  a  variety  of  organic  solids,  whether  they  be  lighter  or  heavier 
than  water, 

U,  for  example,  it  is  necessary  for  the  purpose  of  the  pathologist  to  take  the  specifioj 
gravity  of  kidney  or  muscle,  the  tube  with  mercury  is  weighed  as  before,  a  section 
the  tissue  cut  by  means  of  a  cork-cutter  so  that  it  exactly  fits,  and,  indeed  moves  I 
rather  tightly  into  the  tube,  and  the  surface  of  the  section  covered  with  the  mercury! 
and  then  weighed  in  water.  Should  a  solid  be  full  of  pores,  as — for  example^ — bread,  it 
may  be  placed  in  a  tube,  stoppered  with  a  caoutchouc  doubly  perforated  cork,  one 
perforation  carrying  a  thistle  head  funnel  tube,  the  other  a  tube  for  connection  with  a 
sprengel.     In  the  throat  of  the  funnd  a  solid  rod  is  ground  airtight,  and  the  mercury 
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is  poured  into  the  funnel ,  On  now  completely  exhausting  the  tube  of  air,  the  solid 
stopper  is  gently  loosened  and  a  thin  stream  of  mercury  allowed  to  pour  in  ;  thus  the 
solid  18  completely  injected  and  all  errors  from  air  avoided. 


ON 


BLOWPIPE  ASSAYS  OF  SILVER  LEAD. 
By  F.  Maxwell  Lyte,  F.C.S. 
Read  before  the  Societff  of  Pitblic  Analysts,  mi  16th  February,  1880, 
Im  making  blowpipe  assays  of  lead  ore,  one  considerable  disadvantage  and  cause  of 
inaccuracy  has  always  been  the  extreme  minuteneas  of  the  button  of  silver  usually 
obtainable.  By  the  following  simple  method  the  whole  of  the  silver  may  be  collected 
from  a  comparatively  large  quantity  of  ore,  so  as  to  be  able  to  obtain  a  really  |K)nderable 
button,  even  before  the  blowiiipc.  From  one  to  five  grammes  of  the  lead  ore  to  be 
examined  are  reduced  to  fine  powder,  und  treated  with  strong  HCl,,  and  boiled  till  the 
whole  of  the  lead  has  become  converted  into  Pb.CL,.  This  usually  takes  place  rapidly. 
The  solution,  together  with  the  gangue,  is  evaporated  to  diTnesa  on  a  water-bath,  and  for 
each  gramme  of  lead  ore  which  has  been  employed  60  or  60  c.c.  of  saturated  solution  of 
oldoride  of  sodium  is  to  be  added.  This  being  heated  to  boiling,  with  the  residue  of  the 
evaporation  of  the  acid  solution  of  the  ore  takes  up  all  the  Pb.Gl,  and  the  Ag.Gl.  The 
solution  is  filtered,  as  hot  as  possible,  into  a  beaker^  or  capsule,  and  the  precipitate 
washed  on  the  filter  witli  a  Uttio  boiling  brine,  tlie  washings  being  added  to  the  rest  of 
the  filtrate.  Meanwhile  a  httle  spongy  lead  is  prepared  by  reducing  a  solution  of 
lead  acetate  with  a  rod  of  metallic  zinc,  and  four  or  five  bits  of  this  spongy  lead,  about 
the  size  of  peas,  ai-e  to  be  added  to  the  hot  brine  solution  and  digested  with  it  on  a 
water- bath  for  a  few  hours.  Such  bits  of  spongy  lead  will  not  really  weigh  id  together 
more  than  -04  to  '05  gi-ammes,  and  these  will  collect  all  tlie  silver  from  the  solution. 
The  spongy  lead  should  not  be  compressed  when  put  into  the  brine,  and  will  float  in  it, 
and  while  they  are  digested  together  they  should  be  frequently  stirred  and  agitated  with 
a  glass  rod.  The  lead,  as  soon  as  placed  in  the  brine,  will  be  seen  to  change  from  its 
blue  grey  tint  to  a  didl  silver  grey,  and  this  reaction  also  affords  a  delicate  test  to  see 
when  the  extraction  of  the  silver  is  complete.  It  is  only  necessary  to  drop  into  the 
solution  a  fresh  morsel  of  spongy  lead,  and  observe  whether  it  changes  colour  or  not. 
As  soon  as  the  reaction  is  complete,  and  all  the  silver  has  been  withdrawn  from  solution 
the  argentiferous  lead  may  be  collected  and  fused  with  Na.COj  on  a  charcoal  support, 
and  finally  cupeUed;  and  if  properly  manipulated,  a  lead  button  may  be  obtained 
containing  all  the  silver  from  several  grammes  of  ore,  and  yet  able  to  be  cupelled  before 
the  blowpipe.  With  a  Hfctle  practice  the  operator  will  soon  find  out  how  to  apportion 
the  quantity  of  spongy  lead  he  employs  to  the  quantity  of  ore  worked  on,  so  as  to  obtain 
a  button  of  treatable  size,  and  yet  containing  ponderable  quantities  of  silver^ 


ON    THE    PERSISTENT    OCCUBBENCE    OF    STARCH, 

Bt  Frank  P.  Pkbhns,  Public  Analyst  for  Exeter. 

Bead  before  the  SociMy  of  Publk  Analysts,  on  IStli  FehrtuLry^  1880^ 

TiriNGs  trivial  in  themselves  occasionally  assume  a  high  degree  of  importance,  and 

in  the  daily  whirl  we  are  too  apt  to  overlook  it.     There  is  a  substance  used  extensively 

by  everyone*  everywhere,  constituting  a  great  portion  of  our  daily  food,  and  yet  its  verj 
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oommoimeBB  makes  tie  forget  how  widespread  it  is.     This  Hubstance  m  starch.      Until 
it  IB  brought  home  to  ns  in  some  direct  manner  we  do  not  bestow  a  thought  on  the  fiiot 
tliat  it  is  always  present  with  us,  and  that  the  dust  of  our  houses,  and  the  air  we  breatho 
must  contain  starch.     Mj  attention  was  first  called  to  what  may  be  named 
"  Persistent  Occurrence  of  Starch/*  in  rather  a  notable  way.    Not  many  months  since 
I  was  engaged  on  a  case  in  which  a  woman  was  charged  with  tlie  murder  and  mutilation 
of  a  child,  a  case  horrible  in  all  its  details,  the  end  of  which  was  that  the  murderess ^^ 
paid  ihe  full  penalty  of  her  crime  on  the  scaffold.    Many  articles  were  submitted  to  mefl 
for  examination  ;  among  them  a  chopper,  on  which  was  a  stain  that  proved  to  be  not 
blood,  but  starch  discoloured  by  iron  rust.     Another  thing  was  a  razor,  on  which  was^ 
found  blood  and  staich,     I  spent  some  time  in  endeavouring  to  solve  the  problem,  How^ 
did  it  come  there  ?     Supposing  the  child  had  been  fed  with  farinaceous  food,  and  this 
instrument  used  in  severing  tlie  head  from  the  body,  would  any  starch  have  been  likely 
to  adhere  to  it,  and  was  there  any  connection  between  the  razor  and  the  chopper  ?     A  j 
piece  of  floorcloth  turned  up.     It  had  been  taken  from  the  mill-stream,  and  was  said  to-fl 
have  been  the  piece  in  which  the  child's  head  was  wrapped  when  it  was  thrown  into  the 
water.    It  was  thoroughly  soaked  with  water  and  rotten  ;  it  had  evidently  been  in  the 
water  for  a  long  while ,  water  insects  had  taken  up  their  abode  on  it,  and  were  dinging 
to  it.    It  was  minutely  examined,  but — as  might  bo  expected — no  blood  stains  were 
discovered,  but  starch  again  made  its  appearance — not  a  few  grains  here  and  there,  but 
every  part  was  crowded  with  granules.     It  was  thickly  coated  in  some  places  with  a 
black  incrustation;  this  appeared  to  be  nearly  made  up  of  starch,     I  began  to  open  my 
eyes.    This  starch  had  evidently  not  come  from  the  body.     Could  the  floorcloth  have 
formerly  been  placed  beneath  some  table  on  which  culinary  operations  were  porfonned. 
Full  of  these  thoughts  I  went  to  my  own  kitchen,  and  transferring  a  little  of  the  inevitable 
dust  from  the  matting  placed  under  the  table  to  a  glass  elide,  I  submitted  it  to  micro- 
scopical inspection  ;  there  were  the  granules  of  starch  plain  enough,     I  was  now  fulli 
awake.     I  went  to  the  lobby,  and  in  the  dust  of  the  floor  starch  was  present ;  I  went 
the  stairs,  starch  was  again  found.     Evidently  then,  the  occurrence  of  stwch  in  this 
investigation  was  but  of  little  value,  although  that  in  the  child's  food  bottle  afterwards 
examined  was  found  to  be  similar  in  character,  and  although  the  woman  stated  in  herj 
confession  that  the  chopper  had  been  used  in  the  way  at  first  suggested,  after  whi< 
she  washed  it.     But  what  those  obsorvations  lead  to  is  this,  viz :    the  way  in  whid 
starch  granules  are  carried  or  wafted  everywhere.     I  have  since  examined  dust  from^ 
the  floor,  and  the  ledges  of  the  door  of  my  laboratory  ;  freshly  depoaitod  dust  from  a 
sideboard ;  dust  from  high  up  on  papered  walls ;  duet  that  had  settled  on  new  wood- 
work in  a  room,  dust  from  the  moiddlngs  of   the  street  door,  and  in  every  instance, 
starch  granules  have  been  identified.     The  granules  have  in  aU  cases  been  confirmed 
means  of  the  pokriacope,  much  in  the  same  way  as  suggested  by  Dr.  Tripe,  in 
interesting  paper  in  the  December  number  of  Tue  Analyst  ;*  and  probably  starch  mai 
be  frequently  overlooked  or  specioB  confounded  without  the  aid  of  this  beautiful  and! 
useful  apparatus.     I  have  thought  it  worth  wldle  to  bring  these  thoughts  before  you, 
because  I  believe  the  consideration  may  be  apphed,  and  be  helpful  in  discriminating 
between  wilful  and  accidental  adulteration  of  certain  articles  of  food. 
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ON  A  PECULIAE  WATER. 
By  Db.  Wallace. 
Rtad  hffor^  the  Socitty  of  Puhiic  AnahjtitSf  on  17th  March ^  1880, 
The  following  analysis  of  a  pGCuliar  water  may  be  interesting  to  some  of  the  members 
of  the  Society  of  Public  Analysts.  It  was  obtained  from  a  very  deep  bore,  the  strata 
penetrated  consisting  entirely  of  sedimentary  rocks  of  the  lower  coal  formation,  but 
Tolcanic  rocks  are  found  at  no  great  tlistance.  The  distinguishing  feature  of  the 
a&mpoaition  of  the  water  is  the  occurronco  of  a  barium  compound,  tlie  entire  absence 
of  sulphates,  and  the  presence  of  a  large  quantity  of  chlorides.  An  immediate  precipitate 
IB  obtained  by  adding  the  solution  of  a  sulphate  (even  calcic  sulphate)  to  the  water. 
The  free  ammonia  is  somewhat  large,  and  tlie  amount  of  oxygen  requu^cd  to  oxydize  the 
organic  matter  is  considerable.  A  second  sample  taken  after  the  interval  of  a  month, 
during  which  a  large  quantity  of  water  had  been  taken  fi*om  the  bore,  still  gave  an 
immediate  precipitate,  with  solution  of  sulphate  of  lime,  and  contained  almost  exactly 
the  aamo  quantity  of  chlorine. 


PmIs  pm-  million. 

BArium  Carbonnte     , ,         

541 

Caloimn         „ 

262-6 

Mftgnesium    ,,           

230 

Calcium  Chloride 

92-4 

MftgnoBium    ,.           ».        *.         ..         *. 

78-0 

PotaBHmm      „           

21'1> 

Sodium          „ 

..     1783-0 

AimiimA,  Ao 

80 

BUiea 

7-C 

Organic  and  Volatile  . . 

Ho^O 

Total  SolidB....     2^171 

HardnoBfl,  depreea  per  million 

. .       537 

Oxygen  required  to  oxjdi«e  organic  matter 

1G7 

Ammonia,  free,  per  million           

•95 

Do.        organic    .. 

'07 

THE   EFFECT  OF  LIGHT  UPON  SOME   REAGENTS  AND  CHEMICAL 

COMPOUNDS. 
By  T,  P.  Blunt,  M.A.  Oxon.,  F.C.8. 
Read  be/on  the  Soeuty  of  Public  Analy»tt,  on  17th  March,  1880, 
The  following  remarks  are  for  the  most  part  of  a  practical  character,  and  intended  to 
point  out  the  importance  to  the  chemist  of  a  consideration  of  the  effects  of  exposuro  to 
light  upon  some  of  the  ordinary  reagents  of  the  laboratory,  which  have  not  be*n  usually 
regarded  as  sabjoct  to  its  influence.  My  attention  was  Brst  drawn  in  this  direction  in  the 
oonrfle  of  an  investigation  into  the  action  of  light  on  certain  organisms,  npon  which  Dr, 
A.  H-  Downes  and  I  have  been  engaged  for  more  than  two  years.  Nearly  all  our  results 
have  been  embodied  in  a  serifls  of  papers  read  before  the  Boyal  Society,  but  it  may  not 
be  considered  impertinent  to  reprc^uce  here  such  of  them  as  have  a  bearing  upon  the 
practical  question  of  the  preservation  of  reagents.  I  do  not  pretend  that  all  the  &cts 
detailed  below  are  now»  but  some  of  them  have  certainly  not  received  the  attention  thej 
deserve.     Oxalic  acid  forma  a  most  as«fal  basis  for  a  standard  solution,  owing  to  the  eaie 
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with  which  it  is  ohtained  in  a  pare  state  hj  crjstallization,  and  aubgeqaently  weighed,  bat 
it  has  fallen  into  disrepute  on  account  of  the  instability  of  the  normal  solations  prepared 
with  it ;  now  it  has  been  clearly  proved  by  as  that  this  instability  lb  solely  due  In  the 
action  of  light,  and  that  normal  Yolametrie  oxalic  solution  (6*8  per  cent.)  may  be  preserved 
unchanged  for  any  period  in  the  dark.  The  same  remark  applies  even  to  the  deoiuormal 
(0-63  per  cent.)  solution,  if  the  precaution  be  taken  of  first  boiling  to  destroy  germs  or 
organisms,  otherwise  it  may  become  turbid  and  lose  strength  in  the  dark.  In  the  light 
decinormal  oxalic  solution  is  rapidly  destroyed  by  oxidation.  In  one  of  our  experiments, 
made  in  test  tubes,  partially  filled,  and  plugged  with  cotton  wool^  six  months'  insolationrj 
between  Jan.  2Ist  and  June  15th,  sufficed  to  destroy  both  acid  taste  and  reaction,  ap' 
parenUy  leaving  nothing  behind  but  pure  water — the  carbonic  acid  formed  having  of  cot 
eaoaped.  I  have  already » in  the  columns  of  Thk  Analyst,  called  attention  to  the  fact  that 
a  weak  permanganate  eolutioUf  such  as  that  used  by  Tidy  in  water  analysis,  is  perfectly 
permanent  for  one  month  when  kept  in  the  dark.  My  experience  extends  now  over  a 
longer  period,  and  I  find  that  such  a  solution  may  be  preserved  unchanged  in  the  dark  for 
many  months^  in  spite  of  variations  of  temperature.  Potassium  iodide  and  ferrous  iodide 
are  a  pair  of  compounds  whose  conduct  under  light  is  mutually  anomalous  ;  solid  potassium 
iodide  in  presence  of  light  and  moisture  soon  becomes  tinged  with  yellow  through  the 
liberation  of  iodine,  while  it  is  a  fact  well  known  to  pharmacists  that  in  order  to  proserre 
the  syrup  of  iodide  of  iron  (fonrous  iodide)  from  discolouration  it  should  be  placed  in  white 
glass  bottles  in  the  atrongest  available  light.  We  once  half  filled  a  test  tube  with  the 
syrup  and  exposed  it  in  a  window,  in  the  summer.  Each  morning  a  brown  layer  appeand 
on  its  surface,  the  accumulation  of  the  past  night.  This  gradually  disappeared  in  tb« 
sunlight,  so  that  before  evening  the  contents  of  the  tube  bad  once  more  become  completely 
colourless,  and  this  phenomenon  occurred  as  long  as  the  experiment  was  under  observation. 
It  was  satisfactorily  proved  that  the  only  effect  of  the  sugar  was  to  render  the  solution 
more  stable,  for  aqueous  solutions  of  ferrous  iodode  were  found  to  become  discoloured  much 
more  rapidly  in  the  dark  than  when  exposed  to  sunb'ght.  Solutions  of  potassium  iodide 
behave  in  an  exactly  opposite  manner  to  those  of  ferrous  iodide  in  all  the  respects  men- 
tioned above  ;  they  become  discoloured  under  sunlight,  but  can  be  preserved  indefinitely  in 
the  dark,  and  if  a  dilute  solution  which  has  turned  yellow  in  the  light  be  aflerwardf 
screened  from  it*  the  colour  veiy  gradually  disappears.  ■ 

The  cause  of  the  discolouration  of  potassium  iodide  by  light  having  been  much  dis- 
enssed  of  late  years,  it  may  perhaps  be  worth  while  to  give  a  somewhat  detailed  account  of 
our  own  attempts  at  the  solution  of  the  problem.  Four  tubes  containing  a  weak  solntioii 
of  the  salt,  which  filled  tbem  to  about  OQe-thirfl  of  their  capacity,  were  exhausted  at 
aprengel  pump ;  air  which  had  boett  freed  from  carbonic  and  all  otlier  acids  by  long  conta 
and  frequent  agitation  with  caustic  potash  was  then  admitted  by  a  special  arrangemen 
and  the  tubes  wore  sealed  off;  two  were  insolated  and  two  encaf^ed.  At  the  same  time  a 
more  of  the  solution  was  placed  in  four  ordinary  test  tubes,  which  were  simply  pin 
with  cotton  wool,  and  exposed  to  sunlight  and  darkened  respectively  In  a  similar  mann 
to  the  previous  pairs*  All  the  insolated  tubes  rapidly  became  coloured,  no  difference  being 
noticeable  between  the  rates  of  colouration  in  the  tubes  containing  ordinary  and  purified 
air,  those  kept  in  the  dark  being  perfectly  preserved,  A  pair  of  tubes  was  now  charged' 
with  solution,  exhausted  and  sealed  off.    No  change  took  place  on  insolation,  and  thus  the 
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Bomewhat  improbable  alternativo  of  mere  disBociation  was  disposed  of,  and  the  conclnsion 
remained  that  the  effect  of  light  waB  due  to  direct  oxidation,  without  the  intervention  of  anj 
acid. 

There  can  be  little  doabt  that  solntion  of  potassiam  iodide  of  any  strength  could  he 
perfectly  preserved  in  a  well-stoppered  bottle  in  the  dark,  and  would  be  much  more  con- 
Tenient  than  the  fragments  of  solid  salt  we  are  most  of  us  in  the  habit  of  using.  A  similar 
reaetion  to  that  observed  in  the  case  of  potassium  iodide  under  light  occurrs  with  dilute 
Bolutiona  of  all  the  alkaline  oxalates,  which  are  graduaUy  oxidized,  with  the  formation  of 
carbonates^  but  much  less  rapidly  than  a  solution  of  oxalic  acid  of  corresponding  strength. 
In  operating  on  solutions  containing  the  same  proportion  of  acid  radical  it  was  found  that 
the  decomposition  was  nearly  equal  in  the  case  of  the  oxalates  of  sodium,  potassium,  and 
lithium,  but  somewhat  greater  in  that  of  the  ammonium  salt ;  hence  it  would  appear  to  be 
desirable  to  keep  solutions  of  ammonium  oxalate  in  the  dark  when  they  are  refiuired  to 
be  preserved  of  uniform  strength — as  for  instance,  where  they  are  employed  in  the  volumetric 
estimation  of  lime. 

In  tho  course  of  one  of  our  experiments  two  tubes  were  partially  filled  over  mercury 
with  a  mixture  of  atmospheric  air  and  ammoniftcal  gae,  one  was  then  exposed  to  light  and 
the  other  darkened.  On  examining  the  tubes  after  many  months  the  mercury  had  risen  in 
the  encased  tube.  Tho  surface  of  the  metal  was  blackened  and  its  convexity  lost,  those 
appearances  being  evidently  due  to  oxidation.  In  the  tube  in  the  light,  on  the  other  hand, 
the  level  of  the  mercury  remained  UQchanged,  and  its  surface  was  clean,  bright  and  convex. 

These  resulte  afford  strong  preBumptive  evidence  against  the  formation  of  ozone  in 
sunlight,  and  consequently  against  tho  views  of  those  writers  who  have  ascribed  some  of 
the  phenomena  of  oxidation  under  light  to  its  intervention,  for  it  is  well  known  that  a  trace 
of  ozone  in  air  is  capable  of  destroying  the  couTCxity  and  lustre  of  the  mercurial  surface. 

Dr.  Dupru  said  ha  beard  a  similar  paper  read  some  time  ago,  and  he  went  the  next 
day  and  examined  his  decinormal  oxalic  acid  which  had  been  made  about  14  months,  and 
standing  in  a  place  never  struck  by  sunlight.  He  had  some  of  the  exact  acid  with  which 
it  was  made  and  could  certainly  £nd  no  difference  between  the  two. 

Dr.  Muter  said  that  had  it  been  in  the  light  it  might  have  been  affected.  He  thought 
it  was  probably  through  germs  if  any  change  took  place.  If  no  germs  could  get  ia  it  a 
solution  might  remain  correct  for  a  number  of  years. 

Mr.  Hehner  pointed  out  that  some  germs  were  not  fond  of  light  as  they  floarished 
much  better  in  the  dark.  If  fungus  were  exposed  to  the  sunlight  it  would  very  quickly 
die* 

Dr.  Bartlett  said  that  he  had  some  potassium  iodide  which  bad  been  for  about  20 
years  in  the  dark  in  his  laborator}',  and  it  had  become  of  a  deep  yellow  colour. 


ON    THE    PBEBENCE    OF    ARSENIC    IK    THE    ATMOSPHEKE. 

By  H.  C.  Bartlett,  Ph.D.,  &C, 

Having  been  very  ansdous  to  ascertain  if  areenic  in  any  fonii  can  be  detected  in  the 

atmosphere  of  a  room  papered  with  arsenical  wall  paper,  I  have  made  a  series  of 

,j»reliminai7  experiments  which  appear  to  prove  that  this  highly  important  object  can  be 

Satisfactorily  ftccomplished. 

I,  I  first  took  a  lai^gc  glass  jar,  in  wMch  I  placed  three  aquax'e  yards  of  ^kqJUL'^'^?^ 
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known  to  be  free  from  arsenic  and  antimony.  I  then  passed  a  gentle  stream  of  pure 
bydrogeu,  obtained  from  tlie  gradual  decomposition  of  sodium  amalgam,  througb  the 
jar,  directing  the  jet  of  gas  upon  a  filter  paper  moistened  with  very  slightly  acid  silver 
nitrate.  \Vhen  this  experiment  was  conducted  in  complete  darkness,  or  with  the  assistance 
of  completely  non*actinic  light,  no  reaction  took  place  during  an  exposure  of  twelve  hours, 

n.  Repeated  this  experiment,  after  passing  a  small  quantity  of  ammomacol  gas 
through  the  jai%  with  the  same  result  as  before. 

ni.  This  time  I  varied  the  experiment  by  producing  the  hydi-ogen  by  the  decompo- 
sition of  zinc  in  dilute  sulphuric  acid.  After  twelve  hours  a  slight  stain  on  the  filter 
paper  induced  me  to  continue,  greatly  increasing  the  quantity  of  hydrogen  passing 
through  the  jar.  A  deep  brown  mark  then  resulted.  This  was  very  unsatisfactory*,  as 
both  the  zinc  and  the  acid  appeared  to  be  free  from  arsenic  and  antimony  when  tested 
by  Mai*3h*s  process. 

rV.  My  next  attempt  was  to  substitute  aluminium  and  pure  potassic  hydrate  for 
the  acid,  and  afterwards  magnesiiun  for  the  zinc,  and  when  no  actinic  light  fell  upon 
the  nitrate  of  silver  paper  no  discolotu'ation  took  place.  I  therefore  assume  that  my 
samples  of  zinc,  or  sulphiuic  acid,  contamed  a  trace  of  arsenic  too  minute  to  be  detected 
by  Marsh's  test,  but  suflBcient  to  give  a  strong  reaction  with  ammoniacal  silver  nitrate. 

V.  Taking  the  same  ijuautity  of  wall  paper  as  in  the  previous  experiments,  but 
selecting  one  coloured  with  a  large  quantity  of  arsenical  pigment,  I  moistened  the 
back  of  the  paper  slightly,  and  then  passed  a  little  ammoniacal  gas  through  the  jar. 
The  hydrogen  fi-om  sodium  amalgam  being  tlie  purest  and  most  easily  available,  I 
chose  this,  and  I  am  happy  to  say  that  in  each  of  the  three  experiments  so  carried  out 
there  has  been  a  characteristic  reaction,  provuig  to  my  mind  conclusively  tlxat  arsenic 
in  a  gaseous  or  pulverulent  form,  emanating  from  wall  paper,  can  be  detected. 

I  am  now  about  to  try  a  loug  coutinnous  experiment  of  passing  pure  hydrogen 
with  a  trace  of  ammonia  over  the  surface  of  20  square  yards  of  paper  in  the  hope  of 
ibeing  able  to  collect  the  resulting  arsenious  compounds  of  silver  salt  (arsenite  of  silver). 

LK  OF  EcMiXANTs.— In  ftll  probability  there  lias  uot  l*en  sufficient  attention,  thinks  Dr.  Bmah, 

to  the  differeneeB  exiating  between  the  milk  of  animals  who  rumlaatc,  as  the  cow,  and  those  who 

chew  the  cud,  aa  tlie  asa  aud  the  horse ;  and  be  would  dividu  milk  into  two  classes— that  which 

the  product  of  eud-chewini(,  and  that  which  is  the  product  of  non-cud-chewing  auimalH.     Tho  milk 

f  the  ciid-ohewers  contains  a  variety  of  caseinc,   wliich,  under  the  nction  of  the  digestive  process, 

ulates  into  a  hard  xnasa.     Contrary  to  tho  often- expreased  belief,  he  declares  that  this  coagulation 

kea  pkico  in  the  ordinary  process  of  digestion  in  the  calf.     He  had  one  tied  up,  out  of  the  reach  of  any 

»  and  had  it  fed  with  frealily -drawn  cow's  milk.     Half  an  hour  after  its  meal,  he  always  found  it 

usily  ohewing  the  cad.    After  many  inquiriea,  he  has  ascertained  that  the  same  takes  place  with  the 

heep  and  the  goat ;  and  from  these  facte,  he  is  inclined  to  explain  the  difficulty  often  experienced  by 

the  human  atomach  in  properly  tligesting  the  milk  of  ruminating  animals.    The  other  variety  of  miUc* 

to  which  Inmaan,  equine,  and  asses'  milk  belong,  does  not  under  the  action  of  acids  in  the  same  way 

coagulate  into  the  hard  mass  that  is  found  Lii  cows*  milk,  but  coagidatoa  rather  into  small  granular  or 

Qocculent  masses,  which  are  easily  diflfusible.     Thiw  would  explain  why  Kumys*  prepared  from  cotes' 

milk  ia  found  to  agree  better  witli  ehildren  than  cows*  milk  itself  ;  the  Kumy&a  has  been,  so  to  apeak, 

aheady  diewed.    In  the  milk  of  the  cud-chewers  tliere  is  but  a  araoll  amount  of  sugar  and  a  large  amount 

of  caseiuc,  while  exactly  the  reverse  of  this  is  the  case  with  the  milk  of  the  uon-cud-chewers ;  and  in  this 

fact  thera  is  again  a  reason  why  the  milk  of  the  latter,  at  least  in  the  case  of  children  wlio  cannot  get 

llwir  natural  Bupply,  is  to  be  prefei-rcd.    It  will  be  remembered  Uiat  Komyss  ia  a  beverage  prepared  by 

the  people  of  Yakutz  from  mares'  milk,  and  found  to  be  highly  nutritioue,  but  that  the  beverage  referred 

by  Di,  Brush  is  a  product  artificially  prepare«l  from  cows'  milk. 


I 


THE  ANALYST.  83 


CORHESPONDES'CE, 


\ 


"The  Editors  ore  not  responsible  for  the  opinions  of  their  CorreBpondcnts.] 

To  TEE  EtnTOB  or  '*  The  Axalybt." 

Sir, — "Willi  tegant  to  the  vinegar  caae  at  Droxford,  reported  in  the  last  number  of  your  joiuntil, 
may  I  say  a  word  ? 

I  do  not  desire  pasaionately  to  defend  the  action  tnkcn,  but  your  editorial  remarks  have  raised  a 
curious  point — one  1  think  worthy  of  ventilation  in  youx  cokirans ;  namely,  "What  is  to  lie  understood 
by  the  phrftsc  "  nature,  suhitaneg  and  tjualityf"  Does,  or  iloea  not  an  article  which  has  undergone 
decomposition  meet  the  spirit,  or  even  the  letter  of  the  demand  ? 

1  have  never  said  that  the  acetic  acid  of  tlio  sample  in  (lucetion  was  decumixjsed,  1  found  0*22  per 
cent,  leas  C^H^O^  than  Profcsaors  Voolcker  and  Unihtim.  My  portion  wos  weighed,  and  perlmps  Ihcira 
was  measured. 

In  evidence  it  wag  sho^ra  that  the  pint  aerved  to  the  inspector  was  the  dregs  obtained  by  the  tilting 
on  end  of  a  large  cask,  and  doubtless  most  of  the  dirt,  matifr  out  of  place,  and  therefore  foreign  matter^ 
fell  to  the  bottom  of  the  collecting  vessel,  and  thence  into  one  of  the  three  portionB.  I  believe  that  I 
liappened  to  liave  that  portion,  for  my  sample  was  go  filthy  as  t«  be  almost  gelatinous — certainly  mucous 
--in  its  conaistency ;  the  "  eels"  formed  a  translucent  mass,  plainly  visible  across  my  writing  table,  and 
lo  my  mind  it  was  totally  unfit  for  food,  and  it  neodii  a  stretch  of  imagination  and  a  miscarriage  of  our 
mother  tongue  to  conaider  such  dirty  diegs,  notwithstanding  the  percentage  of  acetic  acid,  as  an  nrtick 
of  the  nature,  tfuh^tfiwe  and  quality  demanded,'and  worth  the  money  spent  upon  it, 

Undoubtetily  it  should  have  been  tlu-own  away,  and  not  sold  for  gtjod  honewt  Engli&li  coin. 

The  learned  professors  gave  it  in  eTidence  that  vinegar  eels  are  not  injurious.  How  do  they  know 
lliat?  I  don't  venture  to  say  thej*  are,  but  they  should  be  looked  upon  with  suspicion  as  members  of 
the  ortler  Sematoidca,  Mome  of  which  "  Infest  abundantly  the  human  body,'"  *  and  most  of  which  are 
exceedingly  tenacious  of  life^  and  will  survive  after  almost  complete  dessication.  He  is  a  bold  man  who 
will  venture  to  tell  us  which  of  the  low  forms  of  life  are  injurious  to  health,  and  which  are  not,  and 
will  dare  to  declare  that  the  roost  innocent  organisms  may  not  sometimes  set  up  foreign  fermentation 
in  the  human  body,  Tlicse  are  matters  as  yet  abtiolutely  in  the  dark,  and  certain!}'  mucli  too  remote 
and  ill  defined  to  be  lightly  sworn  to  in  courts  of  justice  us  known  conditions. 

Can  an  article  be  at  once  genuine  and 'decomposed  ?  /  Are  the  following  articles  of  the  natur*-, 
substance,  and  equality  demanded? 

Drugs  which  have  lost  their  essential  ijropertiefl  by  evaporation,  precipitation,  fermentation,  and 
otlier  so-called  spontaueomi  changes  ;  milk  cnntaining  colostrum  ;  whiskey  which  has  been  reduced  by 
evaporation  to  30*=  u.p, ;  trichinized  pork  sausagos ;  a  pepper  whose  percentage  of  acrid  resin  m  not 
materially  affected,  but  which  is  dirty  and  contains  an  excess  of  ash.  These  are  a  few  of  the  questions 
which  are  opened  up  by  a  consideration  of  the  late  vinegar  and  otlier  coses,  and  which  may  be  BUmme*! 
up  in  one:  WTi ere  docs  the  Public  Analyst's  duty  leave  off,  and  the  Medical  Ofiicer's  commence?  la 
there  a  di»tinot  line  of  demarcation  between  them,  or  do  they  not  fuse  at  the  margins? 

The  question  wkL'ther  or  not  a  dirty  sample  of  food,  drink,  or  drugs  is  adulterated  in  the  meaning 
of  the  Act,  is  to  my  mind  dependent  upon  how  much  dirt  there  is  present,  and  I  am  still  of  opinion  that 
the  vinegar  in  question  was  moat  certainly  not  of  the  nature,  substance,  and  quality  of  the  article 
demanded.  And  seeing  that  both  of  the  learned  professors  in  Cross-examination  admitted  that  they 
should  not  hke  such  stuff  upon  their  tables,  and  that  the  magistrates  retired  for  sometliing  like  twenty 
minutes  before  they  could  arrive  at  a  decision,  and  that  they  would  not  grant  costs,  and  that  the 
defendant  was  warned  not  to  sell  such  rubbish  again,  I  maintain  that  the  prosecution  was  nciUicr 
frivolous,  careless,  nor  improper.  Youre  faithfully, 

^ ABTHtJB  ANGELL. 

IIEVIEWS. 

Annals  of  Chemical  Medicine, 

By  J.  L.  W.  Thudichl*m,  M.D.     London:   Longmans,  Green  Si  Co. 

This   first   volume  of  a  new  periodical  poBsesaeB  very  marked  on^nnlity.      Of 

chemistry,  pure  and  simple,  it  contains  but  little ;  but  of  that  chemistry  which  forma 

the  boundary  line  between  that  Bcience  and  physiology,  it  is  full. 


I 


CobboUVt  EntQzoa,  Chap.  IV.,  poge  &3. 


To  take  the  most  unfavom-able  feature  first,  some  parts  of  the  volume  are  of  a  viery 
personal  chai'acter.  Dr.  Thudichiim  feels  himself  aggrieved  by  unauthorised  imd 
unacknowledged  use  of  his  work.  We  can  hardly  wonder  even  if  we  regret  that  he 
takes  the  first  really  suitable  opportunity  to  publish  his  grievances.  He  is  by  no  means 
alone  in  this  respect,  fer  every  chemical  reader  knows  how  frequently  personal  matters 
ai'e  forced  on  his  attention,  because  in  no  other  way  can  the  rightful  claims  of  tt« 
discoverer  or  inventor  be  brought  to  notice. 

Entu-ely  apart  £i*om  this  we  havo  a  large   amount  of  interesting  biogi'aphical 
information,  put  before  tlie  reader  with  a  peeuhar  and  marked  style,  jind  with  little  M 
facts,  of  much  interest  which  would  escape  tlie  notice  of  an  ordinary  writer.     This  is  ■ 
Ispecially  noticeable  in  some  curious   anecdotes  of  Mcyei''s  life,  which  we  do  not 
remember  to  have  seen  anywhere  else. 

Infection  and  contagion  are  carefully  and  completely  treated,  i.e.,  as  completely  as- 
the  8i)ace  allow^s,  and  in  this  case  certainly  the  author  summarises  the  view^s  of  oth< 
so  justly  that  he  cannot  be  considered  to  give  undue  predominance  to  his  own. 

The  chapters  on  the  Organic  x\cids  of  the  Brain,  and  on  the  Chemical  Decomj 
tion  of  the  BUe  w  ill  both  be  read  with  intcresjt. 


lilou'plpr  AnahjitU* 

By  J.  Landaubb,     Transhxted  by  J.  Taylor  and  W.  E,  Kay,  1879. 

London  :  Macmillan  &  Co. 

[Jntil  recently  chemical  literature  has  been  veiy  deficient  in  works  upon  this  subject; 

;.and  generally  the  only  information  the  student  could  obtain  on  blowpipe  analysis  was 

from  the  few  experiments  given — in  tables  on  r[ualitative  analysis— for  "  the  preliminary 

Icxamination."     We  are  sm-c  this  book  will  be  favourably  received :  not  only  docs  it 

give  most  of  the  latest  foreign  improvements,  but  also  those  that  have  been  added  by 

England  to  this  important  method  of  analysis.     In  the  fia*st  chapter  is  contained  a 

Irery  good  account  of  the  "apparatus  and  reagents*'  required,  followed  by  one  on  the 

Operations  of  Blowpipe  Analysis,*'  giving  the  reactions  on  the  **  Aluminium  Plate'* — 

'Hoas's— "  Bimsen's  Flame  Eeaotions/'  kc.     Chapters  throe  and  fom*  ai*e  devoted  to  the 

reactions  of  the  elements  in  combination,  and  tlie  systematic  examination  for  them. 

At  the  end  of  the  work  ai'e  a  series  of  tables  arranged  as  simply  as  it  is  possible  :  it  is 

obnous  that  they  cannot  be  bo  easily  and  systematically  drawn  up  as  tables  for  the 

examination  of  substances  by  the  wet  mctliod.     As  usual,  this  work  is  prefaced  by  a 

coloured  diagram  of  the  spectra  of  the  elements.    We  begin  to  doubt  the  possibility  of 

the  pubHcation  of  any  work  on  chemistry  without  this  pretty  coloured  preface. 


LAW  REPOETS, 

How  Alum  it  Mixed  trlth  Fhiw  : — 

On  FebruAry  2lHt,  at  the  Retford  County  Police  Court,  Chftrlea  Loweth,  miller,  of  Haughton  Milk, 
y,AS  charged  with  bAving  in  his  poaaession  a  q^oAntity  of  alum,  to  be  used  £or  tho  adulteratiou  of  floor 
or  tntniA.  Thia  case  excited  a  great  amount  of  interest,  many  millers  and  farmers  being  present.  Mr. 
A.  Lane»  iuBpector,  prosecuted,  and  Mr.  Bescoby  defended.  Mi-.  Lane  stated  that  from  information  he 
received  be  obtained  a  aearch  warrant,  and  went  to  Haughton.  Defendant  and  ho  went  to  the  top  of 
the  stall's  into  au  attic,  where  ha  found  a  bag  full  of  alum  (produced).  He  asked  "  WTiat's  this,  Mr. 
Loweth?"and  defendant  replied  '♦  It's  alum,  which  I  use  for  the  accommodation  of  my  cuBtomera.*' 
Lo  searched  ubout  in  the  other  rooms  but  found  nothing  more.    Defendant  told  him  he  used  the  almu 
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lor  glling  up  the  oravkei  In  iSuB  ttbaoBB.  He  hitd  since  weighed  ihe  alnm  nnd  foond  there  were  Set.  4]b8. 
Albert  Bmch  (who  had  ]n»t  preferred  a  charge  against  hia  master,  and  obtained  an  order  for  the 
eanoelliDg  of  hl^  indentttreB)  said  he  had  been  on  upprentico  to  Loweth.  He  had  seen  Emd  used  the 
alnzn  by  order  of  his  master  (the  defendant)  and  the  miller  (foreman)*  He  had  put  some  uUo  the 
stones  to  fill  np  the  holes.  He  had  &l»o  pat  it  into  the  flour  to  strengthen  it.  By  his  master's  orders 
he  had  put  two  or  three  handfuls  at  a  time  into  a  sack  of  flour.  By  Mr.  Bescoby:  He  had  not 
mentioned  about  it  to  a  soul.  He  did  not  give  information.  Joseph  Johnson  (a  miller,  who  had  been 
discharged  by  Loweth  the  week  before)  eald  by  Loweth's  orders  he  had  pot  three  handfuls  of  the  alum 
into  every  sack  of  floor.  During  the  grinding  process  he  put  in  a  handful  when  the  bags  were  *'  a  stone 
high."  That  would  have  the  effect  of  mixing  it  with  tlie  flour.  By  Mr.  Bescoby :  He  knew  it  was 
wrong.  He  had  never  done  it  in  the  Bervioo  of  any  other  miller,  but  had  seen  it  done.  He  had  beien 
four  months  with  Mr.  Loweth,  who  discharged  him  in  a  Imrry  last  Saturday.  Mr.  Be^oby :  Then  you 
gave  the  information  ?  Witness  :  Well,  don't  be  too  Bure.  I  did  not  give  the  iniormAtion.  Mr.  Bescoby 
then  addressed  the  Bench  for  the  defence,  dwelling  on  the  fact  that  alum,  properly  used,  was  on  improve- 
ment, especially  in  such  seasons  aa  the  laat.  He  asked  for  the  leniency  of  the  Bench.  This  would  be 
a  serious  thing  lor  Mr.  Lowetli,  and  there  were  samples  of  flour  before  the  County  jVnalyst.  This  was 
not  an  offence  committed  only  by  Mr  Loweth.  Many  millerB  were  fond  of  using  alum  to  strengthen 
QBBound  floor.  Mr.  Huntsnum  :  But  the  object  is  also  to  make  of  bad  flour  what  is  called  good  floinr. 
The  Clerk  remarked  the  lowest  fine  was  40b.  and  the  higheet  £10.  The  Bench  ordered  the  defendant  to 
pay  the  full  penalty  of  £10,  including  costs. 

PurcliOMfr  mitJft  inform  Vmdor  tftat  Sample  is  to  be  Analyted  by  PtUtlic  Analyit: — 

Recently,  at  the  Jarrow  Police  Court,  Andrew  Scott,  White  Mare  Pool,  was  charged  with  selling 
adulterated  milk  in  Jarrow.  Mr.  Bush,  of  Newcastle,  defended.  The  oertiflcate  of  the  County  Analyst, 
Mr.  Edgcr,  was  put  in,  wliich  showed  14  per  cent,  of  added  water.  After  the  witnesses  had  been  heard, 
Mr.  Bnsh  showed  that  the  iospector  (Mr.  Edward  Baty)  had  omitted  his  duty.  He  had  told  the  parties 
that  he  was  going  to  have  the  sample  analysed,  but,  according  to  the  Act,  he  should  have  told  them  that 
he  was  going  to  send  it  to  a  '*  Public  Analyst."  The  Bench  dismissed  the  case  on  the  point  raised. 
Defendant  had  been  fined  several  times  before  for  selling  adulterated  milk. 

Milk  Adulteration,^Srt)ere  Fin*»  :— 

Mrs.  B.  Sheldrich,  No.  114,  Henry  Street,  St.  John's  Wood,  wai  summoned  by  the  Teitiy  of 
Maiylebone,  for  selling  milk  tliat  was  found  on  analysis  to  be  adulterated  with  36  per  cent,  of  added 
water.  Chapman  &  Co.,  of  106,  High  Street,  Edward  Blewin,  of  54,  Henry  Street,  WilUiwn  Jenkins,  of 
68,  Bevington  Road,  George  Nash  and  Jane?  Sangleir,  of  4,  Paradise  Street,  and  John  Sinfield,  of  37, 
Hereford  Street,  appeared  to  answer  like  complaints.  Mr.  W.  E.  tireenwell,  solicitor  to  the  Marylebonc 
Vestry,  prosecnied  ;  and  all  the  defendants  said  they  sold  the  milk  tin  they  had  bought  it.  Mr,  De  Rutzen 
said  he  was  sorry  there  appeared  to  be  such  a  prevalence  of  adulteration.  The  excuse  sot  up  that  the 
people  sold  the  milk  as  they  bought  it  was  no  excuse  at  all.  If  they  did  not  like  to  avail  themselves 
d  the  protection  given  them  by  the  Act  of  Parliament  they  rendered  themselves  liable.  They  oonld 
buy  the  milk  with  a  warranty,  and  if  they  took  the  trouble  to  do  that  it  would  soon  put  a  stop  to 
adulteration.  But  no  one  cared  to  do  it,  and  thoy  were  tlias  liable  for  selling  adulterated  articles.  In 
these  cases  the  degree  of  adulteration  varied  from  38  to  14  per  cent. ;  but  to  him  the  figures  made 
little  dijOfercnce.  The  thing  to  be  stcvppod  was  tlie  fraud,  and  the  fraud  was  the  same  in  all  the  cases. 
He  would  make  no  dlfiTorence  in  the  ca»es  at  all,  nor  between  the  large  and  small  dealers.  There  would 
be  a  fine  of  £5,  and  4s.  cot^ta  in  each  case. 

Alum  in  Bread. — FuhUc  AnahjBV*  Certificate  conjirmed  by  Someriet  House  Ch^mi*ts  : — 
At  the  Eokington  Petty  SeasionK,  the  adjourned  hearing  of  the  case  reported  in  our  last  number 
was  resumed.  Mr.  Binney.  instructed  by  Col.  Shortt.  prosecuted.  He  said  their  Worships  would 
recollect  that  in  that  case,  at  Mr.  Barker's  request,  the  third  portion  of  the  sample  obtained  by  Colonel 
Bbortt  at  tbe  defendant's  mill,  was  referred  to  the  analysts  at  Homeraei  Houae  for  their  analysis,  and 
the  following  ctrtifieato  had  been  received  with  refeienco  to  it : — "  The  sample  of  flour  marked  D  91 1 
referred  to  in  the  annexed  letter,  was  duly  received  on  the  IBtli  ult.,  and  was  securely  sealed.  We  hereby 
certify  that  we  have  analysed  the  same,  and  declare  it  to  contain  not  less  than  18  grains  of  alum  per 
41bs.  of  flour.  Ah  witness  our  hands  this  5th  day  of  March,  1830,  J.  Bell,  K.  Bannister,  H.  J.  Helm." 
Hr.  Binney  (continuing)  said  it  would  be  seen  trum  the  certiticate  tliat  the  analysis  made  at  Somerset 
House  fully  bore  out  Mr.  AJlon's  results,  so  it  was  a  case  in  which  their  Worships  would  have  no 
dilliculty  in  making  a  conviction.  He  (Mr,  Binney)  was  sorry,  however,  to  say  that  he  had  received  an 
intimation  from  the  solicitor  for  the  defendant  that  tbe  defendant  had  died  a  week  ago,  consequently 
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the  onse  coald  not  be  pro(^;ded  with,     Tbe  Bench  said  they  h»d  fully  determlDed  on  the  IabI 
to  oonTiot.  but  as  tbo  defendant  hod  died  the  case  woa  terminated. 

Mr,  Blnnej  eaid  that  informations  biid  been  laid  against  fonr  other  petttmB  for  seUing  adnitemted 
flonr  ftnd  brvad,  and  in  each  of  the  cases  the  flour  had  been  purchased  from  Mr.  WiddowRon,  and  made 
into  bread  in  the  same  state  as  it  had  been  reoeiTcd  from  the  mllL  He  pointed  out,  howeTer,  that  the 
aunple  fact  of  their  having  parch&fled  flour  from  Mr.  Wtddowson  was  not  suffloient  evidence  to  entitle 
them  to  im  aoqtiittal,  liecanse  the  Act  of  Parliament  required,  in  adilition  to  the  proof,  that  a  written 
warranty  as  to  the  pnrity  of  the  flour  tdiould  be  given  at  the  same  time. 

The  first  case  vf&R  that  of  James  and  W.  G.  Pearson,  groocrs,  Eckington.  On  the  2dth  NoTember 
last  Colonel  Shortt,  the  inspector  under  the  Adulteration  Act,  Tiaited  the  defendants*  prenuiiea,  and  puf  * 
ohaaed  a  loaf  of  bread.  It  was  divided  into  three  porta,  one  of  which  was  submitted  to  Bfr.  A.  H.  Allen, 
ol  Sheffield,  for  analyaia.  Mr.  Alien's  certificate  as  to  the  result  of  the  onalyaia  showed  that  the  aamfile 
was  adulterated  with  alum  in  the  proportion  of  36  grains  to  4  lbs.  of  bread.  The  defendante  said  that 
they  had  the  assurance  of  Mr.  WiddowBon  that  the  flour  was  pure,  but  they  had  not  a  written  warranty. 
Oliver  Ashmore,  confectioner,  Eckington,  waa  the  next  defendant.  A  loaf  of  bread  had  been  pnrchaaed 
hy  Colonel  Shortt  at  the  defendant's  shop,  and  on  a  third  part  being  anal3r8ed  by  Mr.  A.  U.  Alien  it  w«8 
(oond  to  be  adoltefated  with  alum  to  the  extent  of  50  grains  to  4  lbs*  Defcntlant  produced  on  Ecking- 
ton newspaper,  which  contained  an  ailvertiBement  to  the  effect  that  the  Hour  from  which  the  bread  wia 
made  waa  warranted  perfectly  pun\  The  flour  waa  purchafied  from  Mr.  WiddowBon.  Qeoxge  Uawdii, 
shopkeeper,  Eckington,  waB  summoned  for  a  similar  oCTence.  A  luaf  of  brea^i  which  waa  purehaaed  ■( 
the  defendant's  shop  w&a  found,  on  a  )x>rtion  being  analysed  by  Mr.  A.  H,  Allen,  to  be  adulterated  with 
alum  in  the  proportion  of  28  grains  to  4  lbs.  Defendant  said  he  was  under  the  impreaaion  that  the  flour 
was  pure.  Joseph  Dolby,  grocer,  Eckington,  was  charged  with  selling  flour  not  of  the  nature  and  qnali^ 
demanded.  A  sample  had  been  purchased  by  Colonel  Hhortt,  and  on  its  being  subjected  to  analysis  b|y 
Mr.  Allen  waa  found  to  contain  alum  in  the  proportion  of  70  grains  to  4  lbs  of  flour.  Defendant  sud  he 
had  used  the  flour  just  as  he  had  received  it  from  Mr.  Widdowson's  mill.  He  waa  not  aware  that  it 
contained  alum,  but  on  the  contrary  believed  it  to  be  perfectly  pure.  The  Bench  said  they  had  power  to 
inflict  ft  penalty  of  £20,  but  they  did  not  wish  to  deal  hardly  witli  the  defendants.  It  wm  naverthelefla  • 
serious  oflence  for  rcBpoctable  men  to  be  oonnect<Ml  with  caaes  of  that  description.  The  magiatratea  did 
not  wish  to  look  at  the  cases  in  any  vindictive  way.  and  under  the  oixeumstances  they  should  only  impoas 
a  line  of  us.  each  and  the  costs,  as  they  believed  that  the  defendantB  had  only  made  a  mistake  in  buying 
the  flour  without  obtaining  a  written  warranty  as  to  its  purity,  as  required  by  the  Act  of  Parlijunent. 

Adulterated  Butter.— A  Servant't  MUtake  : — 

At  the  Bishop  Auckland  Police  Court,  John  Armstrong,  of  the  firm  of  Armstrong  d  COt,  pleaded 
guilty  to  a  charge  preferred  under  the  above  Act  by  Supt.  Banks.  It  apx}e&red  that  Air.  Banks  went  lo 
defendant's  shop  and  asked  for  a  pound  of  batter.  He  was  supplied  with  a  pound,  for  which  he  paid  * 
shilling.  He  submitted  it  to  the  County  Analyst,  Mr.  Edger,  from  whose  certificate  it  appeared  there  wm 
no  butter  in  it,  but  it  waa  simply  fat  other  than  butter.  Mr.  ArmstroDg  said  that  the  article  sold  wai 
battcrine  and  that  ho  had  bought  it  as  such.  He  was  not  at  home  and  on  apprentice  had  broken  into  i 
Cftsk  of  bntierine  and  thought  it  was  butter,  as  it  was  the  first  they  had  had  in,  or  it  would  not  have 
been  sold  aa  such.  The  Bench  were  of  opinion  tliat  it  hod  been  purely  a  mistake  and  not  done  lo 
defraud,  the  lad  having  charged  the  same  price  as  the  butter.  As  the  costs  were  £1  9s.  6d.  the  Betieh 
made  the  fine  as  low  as  possible,  6d.  aud  costs. 

Sample  not  to  be  dhudfd  by  purchaser  uttUJt*  d^^gired  by  vendor  :  — 

At  rortamcuth,  Charles  Arthur,  grocer,  of  Commercial  Hoad,  was  summoned  for  having  sold  aa 
coffee  an  article  not  of  the  nature,  substance,  and  quality  demanded  by  the  piirchaBcr.  Inspector 
Redward  said  he  went  to  the  defendant's  shop  on  Novtmber  2^th.  and  asked  what  the  price  of  coffee  wu. 
He  was  totd  that  it  was  Is.  4d.,  Is,  6d.,  and  Is.  8d.  per  lb.,  and  he  asked  for  half  a  pound  of  that  at  Is.  4d. 
He  was  served,  and  on  the  parcel  was  a  label  to  the  e0cct  that  it  waa  a  mixtuii^  of  chicory  and  coffee. 
The  inspector  told  the  defendant  that  he  hod  asked  for  coffee,  and  said  he  should  divide  the  sample  into 
three  parts.  gi\ing  one  to  the  defendant,  keeping  one  himadf,  and  forwordiug  the  otlier  to  the  Borongh 
Analyst.  The  Clerk  asked  the  inspector  whether  he  said  he  should  divide  the  sample,  or  whether  he 
gave  tlio  vendor  the  option  of  having  it  divided,  and  he  replied,  that  having  been  served  with  the  article 
he  told  tlie  defendant  that  he  should  divide  it.  The  Clerk  observed  that  the  case  therefore  fell  through. 
The  Act  said  that  the  purchaser  should  give  the  vendor  the  opportunity  of  having  the  sample  divided, 
and  if  he  did  not  desire  this,  then  the  whole  hod  to  be  forwarded  to  the  analyst,  who  would  himaelf 
divide  it.    The  Act  of  ParUament  in  question  waa  Yexj  sttingent,  and  in  one  case  where  the  purobaier 
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Mid  he  ebonld  send  the  munple  to  the  axmlyat,  instead  of  Baying  the  Borough  Analyst,  the  ooae  wa» 
iiimiified.    The  magietratps  nlso  dismiftHed  this  case  on  account  of  tlie  teohnicAlity  In  qnestioD. 

Adulterated  Cqffte. — Anothfr  Miniake  .— 

At  the  Sorrthwark  Pob'uo  Court,  Thomas  Smith,  procor,  110,  Rnsacll-Btreet,  Bermondsey,  wfts  sum- 
moned for  selling  as  pnre  coffee  a  miitiire  of  30  per  cent,  coffee  and  70  por  cent,  chicory.  Mr.  The 
taid  he  caused  to  he  ptarchaaed  half »  pound  of  coffee  at  the  defendant's  shop.  On  the  samo  day  he 
a  portion  of  it  to  Dx*  Muter,  and  his  certificate  showed  that  it  contained  70  prr  cent,  of  chicory.  Defertr.^ 
dont  «iaid  it  was  a  mistake,  as  he  was  out  of  printed  wrappers  at  the  time,  and  should  have  written  on 
the  paper  "  Mixtnro  of  coffee  and  chiooiy."  Mr.  Slade  fined  him  40fl,  nud  12s.  6d.  costs. — Misues  Milde 
and  Sanger,  10,  Snow's  Fields,  were  also  charged  with  selling  coflfee  mixed  with  50  per  cent,  of  chicory, 
and  butter  eontaimng  77  per  cent,  of  added  fat.  Mr.  Thomas  said  that  the  defendants  were  females  in 
a  small  way  of  husiness.  He,  however,  had  cautioned  them  before.  Mr,  Slade,  after  hearing  the 
evideucct  fined  them  40s.  and  12s.  6d.  costs^ 

Adufteratfd  Coffff, — Noticr  of  Mixture  after  Sale: — 

At  the  Southampton  Police  Court,  Charles  Baker,  grocer,  fl,  tipper  East  Street,  was  summoned  for 
having  sold  coffee,  adulterated  50  i>cr  cent,  with  chicory,  (o  the  prejudice  of  G.  H.  CoUifl,  inspector, 
for  whom  the  Town  Clerk  (Mr.  R.  8.  Pearce}  appeared.  3Ir.  BoU  appeared  for  the  defendant.  A  lad 
named  William  Harvey  stated  that,  acting  under  the  directions  of  Mr.  Oollis,  he  went  to  the  dcfcndant'H 
shop  and  purchased  a  pound  of  sugar  at  4d.  and  a  quarter  of  a  pound  of  coffee  at  Is.  id.  per  pound  from 
the  assistant  in  the  shop.  He  paid  for  the  goods  and  got  change,  and  asked  the  assiatant,  "What  did 
yon  aell  this  for  ?  "  The  assistflnt  Boid  '•  chicory  and  coffee/'  Mr.  Baker  then  remarked  to  Mr.  CoUis, 
"Pure  ooffee  is  la.  6d."  The  coffee  was  weighed  up  in  witness's  presence.  CrosB-examined  :  He  knew 
if  there  was  anything  wrong  with  the  goods  he  purchased  that  it  would  be  a  case  before  tlje  magistrates, 
but  he  did  not  read  what  was  on  the  paper  covering  the  coffee.  The  coffee  was  plac«d  in  paper  folded  in 
the  shape  of  a  funnel.  Mr.  Baker  came  in  the  shop  after  Mr,  Collis  had  placed  the  ooffee  he  bad 
received  on  the  counter,  and,  placing  his  hand  on  it,  said,  "  This  is  a  mixture  of  diioory  and  coffre." 
Witness  did  not  hear  Mr.  Collis  say,  •*  It  ia  too  late."  When  he  first  went  into  the  shop  he  asked  for 
half  a  pound  of  coffee  and  one  pound  of  sugar,  and  had  not  enough  money  to  pay  for  it.  He  afterworda 
asked  for  a  quarter  of  a  pound  of  coffee  for  4d.  In  reply  to  the  Bench,  witness  could  not  say  if  the 
half-pound  of  pare  coffee  was  in  the  some  sort  of  paper  rh  the  coffee  he  afterwards  received,  nor  could 
he  say  if  both  coffees  were  taken  from  the  same  camBter.  Mr.  Bell  said  it  was  obviouB  if  the 
boy  had  a^ked  in  the  first  place  for  la.  Id.  coffee  he  had  put  down  money  enough,  Mr.  Collis  deposed 
to  sending  the  last  witness  into  the  defendant's  shop  for  some  sugar  and  coffee,  and  to  the  latter 
heing  in  a  square  and  not  funnel-shaped  packet.  He  divided  the  packet  Into  three  parts,  and  gave 
one  to  Mr.  Baker,  the  other  to  the  Pubhc  Analyst,  and  the  third  portion  he  produced.  The  asaistant 
aaid,  in  the  preaenoe  of  the  defendant,  that  he  charged  3id.  for  the  sugar  and  4^.  for  the  coffee. 
Mr.  Baker  then  said  ho  always  sold  pure  coffee  for  Is.  6d.  Pure  coffee  lb  generally  sold 
for  1b.  4d.,  Ifl.  6d.,  and  Is.  8d,,  and  chicory  od.,  r>d.,  and  7d.  In  reply  to  Mr.  Bell,  the  witness 
said  he  would  not  swear  that  he  said  to  the  assistant,  **  It  is  a  good  job  we  have  not  got  you  to 
deal  with  in  this  ease  to  swear  falsely.''  Witness  wished  to  explain  that  the  assistant  said  something  to 
him  which  induced  him  to  give  the  answer.  Mr.  Bell :  Then  he  does  admit  it.  The  Bench  asked  the 
witness  if  he  did  make  use  of  the  words,  as  he  had  denied  his  recollection  of  using  them.  Witness  said 
he  would  not  swear  that  he  said  them.  Continuing,  he  said  he  was  not  aware  there  were  three  com- 
partments in  the  canister  the  assistant  took  the  ooffee  from.  He  was  paid  by  the  Corporation. 
Mr.  J.  Brierly,  the  Borough  Analyst,  wan  called,  and  his  analysis  showed  that  the  sample  sent  was  frO 
parts  coffee  and  nO  chicory.  In  reply  to  the  Bench,  the  witness  said  it  was  difHcuIt  to  tell  the  precise 
amount  of  chicory  in  coffee  beyond  a  certain  point.  On  beluill  of  the  defendant,  Mr.  Bell  raised  tJie 
question  as  to  whcthei'  the  sale  was  completed  at  the  time  the  defi^ndant  said  the  ooutenta  of  the  packet 
were  chicory  aud  coLTw.  The  Bench,  debiriug  to  hear  the  chhg  further,  Mr.  Bell  Baid  it  was  obvious  from 
the  evidence  of  the  tlrat  witness  that  the  purest  quality  coffee  was  given  at  first,  but  that  he,  not  having 
enough  money  to  pay  for  it,  wiifl  served  with  the  mixture,  and  the  paper  covering  showed  what  were  the 
contents.  Further,  before  the  purchaser  had  the  change,  Mr.  Baker  put  his  hand  down  on  the  packet 
and  said  the  contents  were  the  mixture.  Mr.  Bell  therefore  contended  that  there  was  no  fraud  against 
the  pnrchaoer.  He  called  the  defendant,  who  deposed  that  the  canister  that  had  been  referred  to  had 
three  compartments,  containing  two  different  priced  mixtures  and  piu-e  coffee.  At  the  time  be  entered 
the  shop  the  coffee  was  on  the  counter,  and  ho  put  hiH  hands  on  it  and  on  the  change  while  he  said  to 
his  man,  '*What  did  you  sell  this  for?"  The  man  rcijlied,  "Chicory  and  coffee,  in  printed  paper,'* 
WitDGSB  asked  the  boy  whom  the  goods  were  for,  and  Mr.  CoUis  shonted,  **  It  is  mine.*'    He  (5iitnAifta\.w 


however^  said,  *'  Yon  have  not  the  change  ;  the  purchase  is  not  complete.*'  CoUia  then  eaid,  "  It  is  too 
late/'  Witnese  afterwards  let  the  purchaser  have  the  goods,  aa  he  bad  expIainM  that  it  waa  niixtare, 
and  Mr.  Collia  began  to  divide  the  coff(»G.  John  James  Brown,  uauitatit  to  the  defendant,  corroborated 
hia  emplrtyer*s  evidence.  The  ^layor  stated  that  the  Bench  had  given  this  case  great  consideration,  and 
they  thought  that  coflfee  very  considerably  adultemted  with  ehioory  was  sold  for  pure  coffee.  He  wonld 
be  tined  40s.  and  costs,  or,  in  default*  fourteen  di^s.  Mr.  Bell  begged  to  give  notice  of  appeal*  and  the 
Bench  bound  over  the  defendant  in  the  sum  of  £100  and  two  eeouritiea  of  £50  each  to  proeecute  tha 
appeal  at  the  sesaionf).    The  money  was  afterwards  paid. 

Mr.  Edward  Thomas  Wise,  grocer  and  provision  dealer,  East  Street,  was  srtmmoncd  for  sellisf  ^ 
coffee  to  G.  H.  Collis,  which  was  not  of  the  nature,  substance,  and  quality  demanded.     The  Town  Olarli 
again  prosecuted,  and  Mr.  Bell  defended.     William  Harvey  said  that  on  February  3rd  he  went  to 
defendant's  shop,  and  parchasod  of  the  assistant  one  pound  of  sugar  and  a  quarter  of  a  pound  of  coffee, 
the  former  for  3fd.  and  the  latter  for  ^.    The  sugar  and  coffee  were  ready  in  paclcets,  and  handed  to 
witness,  and  he  paid  for  them  with  Is.,  receiving  4  Jd.  in  change.    Witness  told  the  assistant  the'  goodn 
were  for  Mr.  Collis,  and  then  the  latter  said  (alhiding  to  the  packet  of  coffee),  "  This  is  ohiooiy  and  I 
ooffee,"  and  attempted  to  take  it  up,  but  witness  forestalled  him.     Mr.  Colli.s  came  in,  and  witness  put' 
the  sugar  and  coffee  on  the  counter  for  him  to  divide.    The  assistant  neither  called  his  attention  to  the ' 
paper  covering  the  coffee,  nor  did  he  say  that  the  contents  were  chicory  and  coffee.    In  answer  to  Mr. 
OoUis,  the  assistant  said  Mr.  Wise  was  not  on  the  premises.    Cross-examincd :  It  was  not  untU  Mr.  C^iUls 
had  commenced  to  open  the  packet  of  coffee  to  distribute  it  that  tlie  assistant  called  his  attention  to  thlt 
words  on  the  paper-covering,  "  This  is  a  mixture  of  chicory  and  coffee."    Mr.  Collis  proved  receiving  Ihs 
articles  purchased  from  the  last  witnese.    He  was  proceeding  to  divide  the  coffee,  when  the  assistant  snid 
**I  have  sold  it  all  right ;  I  have  sold  it  as  chicory  and  coffee,*^  and  he  called  witness's  attention  to  the  label. 
The  analysis  made  by  Mr.  Brierly  was  put  in,  and  showed  that  the  sample  analysed  was  sixty  parts  coffee 
and  forty  part«  chicory.     Mr.  Boll  submitted,  for  the  defence,  that  the  boy  was  the  purchaser,  and  it 
was  the  actual  purchaser  who  must  mnko  the  statement  to  the  seller,  "I  have  bought  this   to  be 
analysed."    He  should  submit  evidence  to  pro^e  Ih&i  the  assistant  stated  in  distinct  terms  that  the 
article  he  was  soiling  was  chicory  and  coffee,  and  that  would  be  an  oath  against  that  of  the  boy  Harvey. 
As  the  burden  of  proof  was  on  the oomplninant.  he  therefore  claime<1  that  tho  cofte  should  he  dismissed.! 
Albert  Kirby  proved  serving  the  boy  Harvoy  with  some  sugar  and  coffee,  telling  him  thst  the  prices  ol 
the  mixture  were  Is.  and  Is.  4d.  per  pound,  and  tbo  pure  coffee  Is.  8d.     The  lad  then  anked  forth«j 
fourpenny.    After  aerving  the  lad,  and  before  giving  him  the  change,  witnci^s  told  him  th.itt  if  he  wasted] 
pure  coffee  he  would  change  it,  but  Harvey  immediately  picked  the  packet  up.     Cross-examined  by  th» 
Town  Clerk:  The  Is.  mixture  consisted  of  65  per  cent,  of  chicory,  and  the;  Is.  id.  mixture  contained 
more  coffee — about  75  per  cent.    This  concludeil  the  evidence,  and  the  Mayor  said  the  case  nppeiared 
similar  to  the  last,  and  the  defendant  would  be  fined  40s.  and  costs,  or  fourteen  days'  impri&oniiieiit 
in  default. 


NOTES  OF  THE  MONTH. 
In  our  last  number  appeared  a  report  of  a  case  of  flonr  adulteration  wliicli  was 
beard  at  Ecltmgton,  in  Nortb  Derbyshirtn  In  this  case  the  certificate  was  worded  m 
follows  :  •*  The  sample  was  adulterated  with  alum.  I  estimate  tiie  proportion  of  alum 
added  at  about  24  grains  to  the  four  pomids  of  flour.  This  is  a  somewhat  smaller  pro- 
portion than  that  commonly  employed*  Alum  is  adilcd  to  tiom*  of  inferior  nutritive 
Talue  to  cauBC  the  bread  made  &om  it  to  simulate  in  whitenesa  and  apparent  quality 
that  made  from  the  best  flour."  It  will  be  obsei'ved  that  while  Mr.  AUen  certifieiii 
pobitively  to  the  presence  of  alum,  he  clearly  shows  that  the  amount  found  is  baaed  on 
an  '*  estimate f*'  which  may  not  be  strictly  acciurate* 

It  wiU  be  in  the  memory  of  oui*  readers  that,  in  consequence  of  the  evidence  given 
by  the  chemist  called  by  the  defence^  the  third  portion  of  the  sample  was  aent  to 
Somerset  House.  Thence  a  certificate  Las  been  received,  signed  by  MeBsre.  Bell, 
Bannister  &  Helm,  stating  that  "  we  have  analysed  the  same,  and  declare  it  to  contain 
not  leas  than  16  grains  of  alum  per  four  pounds  of  fiour/'     This  is  a  substantial 
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confirmation  of  Mr,  A11gu*s  oertlfioate ;  but  we  think  it  would  Lave  been  more  satisfactory 
if  the  Somerset  House  chemists  had  stated  how  much  alum  they  believed  to  be  present* 
instead  of  giving  the  absolate  minimum  amount,  without  mention  of  the  maximum. 


Our  versatile  contemporary,  the  Grocer ^  having  completed  its  review  of  tlie  German 
reproduction  of  the  researches  of  English  Pubhc  Analysts  on  the  Analysis  of  Tea 
has  been  treating  its  readers  to  their  periodical  dose  of  diluted  Bcience,  That  our  con- 
temporary should  take  a  special  and  fatherly  interest  in,  and  do  its  best  to  circulate, 
productions  remarkable  for  being  largely  diluted,  is  only  natural ;  but  the  article 
entitled  *'Bidiculou8  Adulteration,'*  which  appears  in  the  number  for  March  6th,  is 
nnapproached  in  absurdity  even  by  the  numerous  attempts  in  that  direction  with 
which  our  contemporary's  pages  have  rendered  us  so  familiar^  In  the  article  in 
question,  the  Grocer  takes  Mr.  Allen  to  task  for  asserting  that  alum  is  used  to 
improve  the  quahty  of  flour,  especially  in  bad  seasons.  "  When  they  tell  us  openly, 
dehberately,  and  under  oath  that  the  ^^Vi^  P*rt  of  alum  is  added  by  millers  or  flour 
merchants  for  the  purpose  of  improving  inferior  flour,  and  enabling  them  to  palm  it 
upon  their  customers  as  a  superior  article,  whatj  must  be  the  mental  condition  of 
analysts  ? '*  **  Wo  should  like  to  kmow  how  it  operates  on  the  buyer,  in  order  to  deceive 
him,  when  he  examines  the  sample."  **  If  Mr.  Allen  had  found  4  or  6  per  cent.,  or 
anythmg  like  a  commercial  quantity,  of  alum  or  alumina  in  the  flour,  it  would  be  mere 
haii'-spHttiug  and  special  pleading  to  talk  about  dust  at  all/'  **  We  are  bound  to  protest, 
in  tlio  name  of  common  sense,  against  the  assumption  that  vendors  of  flour  defraud 
their  customers  by  mixing  i^ith  the  genuine  article  euch  a  quantity  us  sjiSiud  p^irt  of  its 
bulk  of  alum  crystals,  the  which  crj^stals  altei^  the  quahty,  or  apparent  quality,  of  tJie 
flour,  and  deceive  the  purchaser  by  mei-ely  lying  amidst  the  particles  of  flour,  without 
undergoing  any  chemical  change  whatever." 


**  In  the  name  of  common  sense,"  why  did  not  the  Gmcn-  have  a  talk  with  a 
miller  before  publiHhing  such  a  tissue  of  false  arguments.  Any  miller  would  have  told 
tlie  writer  that  the  addition  of  a  quarter  of  a  pound  of  alimo  to  the  sack  of  flour  would  raise 
the  selling  value  of  that  flom*  by  about  Id.  per  stono,  and  hence  tliero  is  ample  induce- 
ment to  adulterate,  \  lb.  of  alum  to  the  sack  is  28  grains  to  4  lbs.,  i  /orvth  part  by  weight, 
or  jn'ooth  part  by  measure.  This  quantity  is  therefore  but  shghtly  in  excess  of  the 
amount  fotmd  by  Mr.  Allen  in  the  Eckington  flour.  In  the  Retford  case,  reported  on 
another  page,  the  miller  was  in  the  habit  of  using  **  three  handfiils  of  alum  in  every 
sack  of  flour."  Hero  we  have  a  larger,  but  still  very  small,  proportion  of  alum.  Fom'  or 
5  per  cent. — ^the  ♦*  conunercial  quantity**  suggested  by  the  article  in  the  Oroeer — would 
be  10  or  12  lbs.  to  tlie  sack  !  becing,  therefore,  that  the  quantity  found  was  stated  in 
the  certificate  to  be  somewhat  less  than  the  proportion  usually  employeil,  and  was 
clearly  "  anything  like  a  commercial  quantity,"  common  justice  ought  to  cause  the 
iusertioD  in  the  OtQcer  of  an  apology  for  having,  in  ignorance  of  the  subject,  created 
an  erroneous  impression. 


A  somewhat  amusing  scene  is  reix)rted  in  a  paper  which  has  been  sent  to  us, 
having  occurred  btitween  iJr.  Tidy  <who,  it  will  be  remembered,  was  one  of  the  defence 
witnesses  in  the  Alum  in  Baking  Powder  oasej  and  the  West  Ham  Local  Board.    Tha 
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learned  doctor,  it  seeniB,  had  reoeived  a  number  of  eamples^  bat  had  not  thought  proper 
to  give  certificates  nntil  too  late  to  prosecate.  In  excuse  for  this,  he  alleged,  inUr  tdia^ 
that  there  were  many  things  a  man  in  large  practice  had  to  do,  and  that  he  |Was  not 
aware  of  the  28  days'  Hmitation  m  the  Act,  but  at  the  same  time  he  offered  to  resign. 
It  18,  we  think,  a  great  pity  that  he  did  not  resign  and  have  done  with  it,  bocaaso  aman 
in  such  large  general  pmctice  as  to  forbid  hie  even  making  himself  master  of  the 
requirements  of  the  Act,  to  work  which  he  is  appointed,  is  surely  wTong  in  oontiniiing 
to  pretend  to  carry  out  the  duties  of  his  office.  The  retaining  uf  the  post  of  Pubhtt 
Analyst  by  anyone  who  does  not  give  his  immediate  and  careful  attention  to  every 
sample  he  receives,  aud  who  neglects  to  report  thereon  **  with  all  reasonable  speed**  it 
a  farce,  which  had  better  oease,  both  in  the  interests  of  the  analyst  himself  and  the  public 
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During  the  discussion,  Dr.  Tidy  is  also  reported  to  have  s&idf  "It  is  not  my  wiah 
to  be  troublesome ;  but  there  is  one  tiling  1  sboU  sot  myself  against,  and  that  is,  mera^ 
prosecutions  for  the  sake  of  prosecution,  I  abominate  the  thing,  and  if  ever  I 
thought  to  pass  over  samples,  it  was  because  I  saw  that  action  would  be  merely  harasaing 
to  tratie,"  To  this,  Mr.  Ilelmore,  a  member  of  the  Board,  very  neatly  and  appro- 
priately replied  that  **  the  Board  expected  to  receive  a  correct  analysis  from  him, 
leaving  it  to  the  Board  to  judge  as  to  whether  it  is  a  case  to  prosecute  or  not."  We 
commend  Mr.  Helmore's  advice  to  the  learned  doctor,  and  advise  him  in  future  to  do 
what  a  good  cobbler  should »  viz,,  stick  to  his  last,  and  not  innate  articles  in  trade  joumftls, 
discrediting  the  whole  body  of  Pubhc  Analysts  by  arrogating  functions  which  the  Act 
does  not  give  him,  ^^^^^^^^^^^^^^^__ 

We  have  received  letters  complaining  of  the  conduct  of  one  of  the  members  of 
our  Society,  who  calls  himself  a  •*Pubhc  Analyst,*'  although  he  holds  at  the  moment 
no  appointment.  Such  a  course  is  clearly  wrong,  and  the  gentleman  in  question  will 
doubtless  see  this,  and  substitute  •*  Member  of  the  Society  of  Public  Analysts"  for  the 
bare  words  **  PubUc  Analyst*  on  his  printed  headings  until  he  obtains  oJhoe. 

Mr,  W.  Johnstone,  F.C.S..  has  been  appointed  Public  Analyst  for  King's  Lynn, 
vice  Mr.  W.  M.  Hamlet,  resigned. 

RECENT    CHEraCAL    PATENTS. 

Tbe  following  Bpocifications  have   been   recently   published  ^  and  can  be   obtained  from 

the  Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

1879  Nimo  ol  Pkteatoe.  Titlci  o(  rAtecl.  PHo« 

2809  J.  Haigreftvea         Manufacture  of  SulphakB  of  Soda  and  Potassa  . .  Bd. 

2839  W.  B.  Hartmann Mauufoeture  of  Sulphuric  Acid Cd. 

39S9  £.  Carey  and  H.  Gaakdl  . .         . .  Porification  of  Alkaline  Solutions         f>d. 

29B3  F.  Wirth Manufacturmg  White  Lead  M. 

3003  W.  L.  Wise  Treatinn  Sugar  Cano         6d. 

3077  -E.  De  Paaa Application  of  Bisulphite  of  Lime  for  Manufacturing 

Sugar     . .         , .         .  ♦         *         . .  4d. 

3125  W.  McDonnell        Abetraoting  Colour  from  Annatto  or  Amatto   . .        . .  ad. 

3191  W.  Weldon Obtaining  Sulphur  from  a  Lje-product  of  the  Ma&u* 

faoturG  of  Alkali  . .         . .         . .         . .         . .  id. 

8195  W,  L.  Wiae Prwluoing  Caustic  Alkalis  and  Preparationfl  of  Alumina  6d. 

3196  8.  T.  Thomas Manufacture  of  Phosphates         4d. 

3300  G.  H.  Ogston         8of  Lcuing  Water  and  obtaimng  Fertiludng  Compounds  2d. 

H  BOOKS,    &c.,    RECEIVED. 

^^m  The  Chemist  and  Druggist-,  The  Brewers'  Guardian;  Tlie  British  Medical  Journal;  The  Medical 
^V  Press ;  The  Pharmaceutical  Joumai  ;  The  Sanitary  Becord ;  The  Miller  ;  Joumal  of  Applied  Science ; 
^V  The  Boston  Journal  of  Chemistry ;  The  Proyisioner  ;  The  Practitioner ;  New  Remedies  ;  Procecxlings  of 
^^  the  American  Chemical  Society;  Le  Proctionor;  The  Inventors' Record ;  New  York  Public  He^th; 
I  PfaHMdelphia  Printers'  CiraaJar ;   The  Sciunti&o  Amerioan ;    Tbe  Ajmerioan  Tiavellar ;    Society  of  Arts 
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SOCIETY  OF  PUBLIC  ANALYSTS. 

An  Ordinary  Meeting  of  this  Society  y/slb  held  on  Wednesday  evening,  the  14th  April, 
.  Burlington  House,  Piccadilly.  In  the  absence  of  the  President,  Dr.  Dnpr6,  F.B.S.,  took 
16  chair. 

The  Scrutineers  having  examined  the  voting  papers,  reported  that  the  following 
mtlemen  had  been  duly  elected  as  Members  : — 

F.  A.  Bond,  M.B.,  &c.,  Brincklow,  Coventry. 

J.  Napier,  Public  Analyst  for  West  Suffolk,  &c. 

H.  S.  Carpenter,  Analytical  Chemist,  Holbom  Viaduct. 

Mr.  J.  J.  Eastick,  Analyst  to  Fieldgate  Sugar  Befinery  was  proposed  as  a  Member, 
id  will  be  balloted  for  at  the  next  Meeting. 

The  following  papers  were  then  read  and  discussed  : — 

*'  Some  Besults  of  the  Analysis  of  various  Tinned  Food  Products,*'  by  G.  W.  Wigner, 
.C.S.,  and  Mr.  Wigner  also  gave  some  further  particulars  as  to  the  **  Work  Done  during 
B79  under  the  Sale  of  Food  and  Drugs'  Act." 

"  Note  on  a  Fibrous  Substance  found  in  the  Intestine  of  a  Sheep,"  by  Bernard  Dyer, 
.C.S. 

"  Notes  on  Cream  of  Tartar,"  by  A.  H.  Allen,  F.C.S. 

*'  On  the  Manufacture  of  Citric  Acid,"  by  J.  Carter  Bell,  F.C.S. 


The  next  Meeting  will  be  held  at  Burlington  House,  on  Wednesday,  2nd  June  next. 


ON   THE  WORK  DONE  BY  PUBLIC  ANALYSTS  DURING  1879  UNDER  THE 
SALE  OF  FOOD  AND  DRUGS'  ACT. 
By  G.  W.  Wigner.  F.C.S. 
Read    hffore    the    Society    of    Public    Atialysts,    on    17th  March,  18S0. 
HE  returns  which  have  been  furnished,  in  response  to  the  application  of  the  Proprietors 
f  The  ANAI.Y8T,  by  Members  of  our  Society  and  by  a  few  other  Public  Analysts  who  are 
ot  members,  bat  who  take  an  interest  in  this  annual  statement,  enable  me  this  year  to  lay 
afore  you  much  fuller  Htutistica  as  to  the  amount  of  work  which  has  been  done  under  the 
ale  of  Food  and  Drugs'  Act  during  1879,  than  has  been  possible  in  any  previous  year, 
hese  detailed  results  arc  shown  in  the  annexed  table. 

In  1877  we  received  returns  from  127  districts;  in  1878  from  168  districts  ;  while 
lis  year  wo  have  returns  from  212  districts.  1  here  is  an  apparent  increase  in  the  number 
f  samples  analysed  during  1879  of  about  2,5L  rnmples,  but  this  is,  probably,  mainly  due 
>  the  fact  that  there  are  so  many  more  returns. 

It  is  rather  unsatisfactory  to  note  that  the  general  average  shows  a  slight  increase  in 
le  proportion  of  adulterated  samples,  the  percentages  shown  by  the  returns  of  varions 
Murs  being  as  follows  : — 
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In  1872 260  per  cent. 

1876  A  6    1810   „ 

1877 17-70   „ 

1878 16-68   „ 

1879 17-25   „ 

I  cannot  trace  out  any  special  cause  for  this  increase,  and  it  will,  therefore,  be  mil  li 

consider  it  first  in  reference  to  the  different  classes  of  samples.     The  total  nnmlMr  rf 

samples  examined  in  these  212  districts  has  been  17,574.     Omitting  Somersetshixe,  u  li 

which  we  have  received  no  details,  these  samples  have  been  divided  as  follows : — 

Milk ..  60S6  =  36-1  percent. 

Butter 969  =     5-7 

Groceries        4197  =  26*0        „ 

Drugs 615  =     3-6        „ 

Wine 1615  =     9*7 

Bread 1471  =     8-7 

Water 1240  =     7-6 

Sundries         629  =     3-7        „ 


16,772      100-0  per  cent. 


1878 

1879 

18-38 

22-06 

13-23 

13-93 

12-89 

11-73 

35-77 

26-66 

29-31 

28-30 

2-97 

4-62 

14-98 

(21-45 

UO-17 

The  next  point  of  interest,  is  to  notice  how  the  various  classes  stand  as  regards  ihi 
percentages  of  adulteration,  as  compared  with  those  which  were  shown  by  the  same 
of  goods  in  the  previous  years,  the  percentage  in  each  class  being  calculated  on  its  own 
total,  and  not  on  the  general  total  of  samples  analysed. 

1877 

Milk 26-07 

Butter  . .         . .         . .  12-48 

Groceries        ..         ..  1300 

Drugs 23-82 

Wine,  &c 4700 

Bread 684 

f**?:-  I      ..         ..     21-63 
Sundries  j 

From  these  figures  it  will  be  seen  that  wines  and  spirits,  which  occupied  the  wadt 
place  in  1877,  with  47  per  cent.,  and  fell  in  1878  to  29*8  per  cent,  now  shows  the  wcfll 
place  of  all,  28*8  per  cent,  being  adulterated.  Of  course  this  includes,  as  before,  thaM 
samples  of  spirits  which  were  returned  as  watered,  but  as  a  limit  has  been  laid  down  \g 
The  Sale  of  Food  and  Drugs'  Amendment  Act,  which  is  lower  than  had  been  previouillf 
customary  in  many  districts,  I  think  we  must  come  to  the  conclusion  that  the  degree  to 
which  the  spirits  were  adulterated  was  probably  considerably  greater  during  1870  tiua 
in  1878. 

Next  on  the  list  come  drugs,  showing  26*66  per  cent,  adulterated,  as  against  86'77 
in  the  previous  year.  The  difference  is  very  great,  but  it  must  be  borne  in  mind  that  tfail 
•  year  comparatively  few  samples  of  violet  powder  are  included,  and  the  result  is,  therefon^ 
probably  a  more  near  approach  to  a  fair  average.  Of  course  by  this  I  do  not  mean  a  fair  aveni|l 
of  all  the  drugs  sold,  because  the  inspectors  naturally  purchase  most  frequently  those  kiodl 
which  are  more  likely  to  be  inferior  or  impure.  The  most  noticeable  remark  in  the  reinmi^ 
as  to  drugs,  is  one  relating  to  so-called  quinine  wine,  which  contained  no  quinine  at  tSL 
This  was  in  the  County  of  Antrim. 

MDk   shows   a   considerably  increased  percentage  of  adiilteratioQ — 8'68  per  eeoL 


more  than  in  1878.  It  is  difiicult  to  trace  this  increase  to  any  other  eause  than  the 
extremely  low  fines  which  are  generally'  thought  sui^cient  in  cases  of  milk  adolteration.  It 
really  ia  a  serious  matter  that  more  than  22  per  cent,  of  the  samples  of  milk  parchased  by 
inspectors,  who  are  in  almost  every  case  well  known  and  recognised,  should  torn  out  to  be 
adulterated,  oTen  when  judged  by  the  low  limit  adopted  by  the  Society.  Two  cases  wliicJi 
have  been  reported  appear  of  some  special  interest  here.  In  one  caM)  at  Margate,  Mr. 
Harroy  tells  uh  that  the  defendant  pleaded  that  the  milk  was  taken  from  a  particularly  poor 
cow,  and  tliti  tjase  was  adjourned  in  order  that  the  inspector  might  procure  a  sample  from 
this  cow.  This  was  done  and  the  sample  wns  analysedf  with  the  result  of  solids  not  fat 
9*i6  ;  fat  2'75,  and  the  defendant  was,  in  coui^equence,  heavily  fined,  as  he  deserved. 

In  another  ease,  Mr.  Carter  Bell  refers  to  a  defendant  pleading  that,  owing  to  the 
deficiency  of  grass*  c^o.^  hit)  cow  had  been  fed  entirely  upon  hay,  and  the  plea  was  so  far 
Buceessful  that  the  magistrates  acquitted  him ;  whereupon  the  next  defendant,  determined  not 
to  be  outdone,  pleaded  that  his  cows  had  been  ted  entirely  upon  strawy  and,  in  consequence, 
lie  also  was  acquitted,  Mr.  Bell  thinks  this  case  suitable  for  invostigatioD  by  the 
Society  for  Prevention  of  Cruelty  to  Animals. 

Butter  appears  to  show  a  continued  increase  of  adulteration,  the  percentages  for  1877, 
1878,  and  1879,  respoctivtdy  being  12-48,  13'23.  13*93,  or  an  increase  of  almost  exactly 
•7  per  cent,  per  year.  It  is,  perhaps,  hardly  fair  to  attribute  this  to  greater  accm^acy  in 
butter  analysis,  becauso  even  in  1877  the  methods  were  sufficiently  well  understood  to  make 
it  certain  that  few  adulterated  samples  would  be  parsed  as  genuine;  while  on  the  other  hand, 
it  U  a  notorious  fact  that  the  make  of  butterine  has  greatly  increased  during  the  past  two 
years,  and  the  figures  point  to  the  opinion  that  the  sale  of  butterine  under  the  name  of 
butter  has  become  more  common.  The  number  of  samples  examined  during  1879 — nearly 
1,000,  ia  sufficient  to  prevent  any  idea  of  an  lanfair  average  being  drawn. 

Groceries  show  a  decided  improvement  on  the  two  previous  years,  the  reduction  in  the 
amounts  of  adulteration  being  1*16  per  oant,,  but  still  the  preient  figure  is  far  too  high. 
Doubtless  a  large  proportion  is  due  to  the  «nlo  of  chicory  and  coffee  under  the  name  of 
cofioe,  and  other  similar  practices^  but  even  shuttiiig  out  those  samples,  which  are  probably 
from  this  cause  returned  as  adulterated,  the  remaining  percentage  is  much  greater  than  it 
ghonld  be. 

Bread  and  flour  again  show  a  change  for  the  worse ;  in  this  particular  case  the  increase 
may  be  more  apparent  than  real,  and  is  due  partly  to  the  improved  method  of  analysis 
devised  by  Br.  Dupre,  which,  although  it  has  unquestionably  proved  some  samples  to  be 
genuine,  in  reference  to  which  considerable  doubt  would  otherwise  have  been  felt,  yet  bfts 
on  the  other  hand  enabled  the  presence  of  alum  in  tlour  to  l^e  detected  in  some  cases  with 
absolute  certainty  where,  without  this  process,  suspicion  only  could  have  been  entertained. 

This  year  our  oonrespondenta  have,  at  some  trouble  to  themselves,  separated  the 
samples  of  water  from  the  sundries.  As  we  have  so  often  pointed  out  before,  water  does 
not  really  belong  to  the  work  done  under  the  Act  by  the  Public  Analyttt,  and  should  in  no 
ease  be  undertaken  by  him  except  for  a  separate  and  special  fee  or  a  larger  salary  than 
would  otherwise  be  accepted,  ner  should  he  even  then  Idsuo  certificattis  on  the  forms 
provided  for  in  the  Bchedule  tu  the  Act.  It  is,  of  course,  (]nite  right  that  the  water  analyses 
of  the  district  for  samtary  purposes  should  be  done  by  the  Public  Analyst,  bnt  it  \& 
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nndesirable  that  in  any  case  he  shonld  yiew  it  as  part  of  his  official  datj.    In  eonseqaenee 

of  this  separation  of  the  waters,  the  snndries  show  the  yery  considerable  redaction  in  the 

percentasd  of  adulteration  of  4*81  per  cent. 

Considering  next  the  proportion  of  adulterated  samples  of  each  class  calculated  on  the 

total  number  found  to  be  adulterated,  we  find  that  altogether  there  were  2978  samples 

adulterated,  the  description  of  which  has  been  particularly  reported  to  us,  and  these  were 

divided  as  follows : — 

The  Milk  Samples  adulterated  were 1332  or  44*72  per  cent. 

„  Butter  „                     , 135  „  4-53  „ 

„  Groceries  „                     „          492  „  16-62  „ 

„  Drugs  „                     „           164  „  5-52 

„  Wines,  Ac.  „  „          . .         . .         . .         . .  457  „  16-36 

„  Bread  „                     „          68  „  2-28  „ 

„  Waters  „ 266  „  8-93  „ 

„  Sundries  „                    „          64  „  2-14  ,, 

2978  or  100-00  per  cent. 

Viewed  in  this  way  the  table  shows,  as  the  table  for  the  previous  year  did,  that  milk, 
butter  and  bread  show  a  larger  percentage  of  adulteration  this  year  than  they  did  before, 
the  increase  in  the  case  of  milk  being  2*57  per  cent. 

The  percentage  of  adulteration  in  different  districts  is  of  much  interest.  Norfolk 
nominally  heads  the  list,  but  as  the  majority  of  the  samples  are  waters,  I  will  not  take 
account  of  that  here,  but  pass  on  to  Margate,  which  really  heads  the  list  with  72  per  cent, 
of  adulterated  samples — entirely  milks.  At  this  rate  we  may  certainly  commiserate  the 
children  who  are  fed  on  Margate  milk.  Southampton  and  Glasgow  follow  pretty  closely 
with  60  per  cent,  adulterated,  and  South  Shields  shows  more  than  50  per  cent,  of 
adulteration,  Derbyshire  having  44  per  cent.  Bermondsey  and  St.  George's,  Southwark, 
each  show  84  per  cent.,  while  in  the  adjoining  district  of  Wandsworth,  with  the  same 
analyst,  the  rate  is  only  8*25  per  cent.  Hampstead  shows  6  per  cent,  and  Lewisham  22 
per  cent.,  both  of  these  places  again  having  the  same  analyst.  The  City  of  London  shows 
80  per  cent.,  although  on  the  very  small  total  of  49  samples,  while  the  remaining 
Metropolitan  districts  which  have  been  reported  show  an  average  of  about  14  per  cent.,  a 
figure  which  is  pretty  closely  adhered  to  in  Cheshire,  Dublin  County,  Limerick  County, 
Sligo  County,  Manchester,  Cumberland,  Brighton,  Northumberland  and  Yorkshire 
generally,  while  in  Staffordshire,  Isle  of  Wight,  Sussex,  and  Somersetshire,  the  percentage 
of  adulteration  is  still  less,  averaging  rather  under  10  per  cent. 

From  these  we  pass  to  the  counties  and  towns  in  which  very  few  samples  have  been 
analysed,  so  few,  in  fact,  as  to  render  the  Act  nugatory.  There  are  fourteen  counties, 
towns,  and  districts,  having  a  gross  population  of  very  nearly  one  millioD,  in  which  only  66 
samples  were  submitted  for  analysis,  or  an  average  of  less  than  5  per  place.  These  are 
Chesterfield,  Montgomery,  Carlow  County,  Cavan,  Waterford  County,  Macclesfield, 
Ramsgate,  St.  Martin's,  Carmarthen  Borough,  Chichester,  Newington,  Bury  St.  Edmund's, 
Ipswich,  and  Radnor  County.     In  this  respect  the  returns  seem  worse  than  last  year. 

Referring  to  another  feature  in  the  table,  it  appears  that  in  Andover,  Bamsley, 
Stalybridge,  Wenlock,  Lancaster,  Helmsburgh,  Falmouth,  Launceston,  Penzance,  Tnir«, 
Aehton-nnder  Lyne,  Pontefraot,  Richmond,  Ripon,  Wakefield,  Deal,  Faversham,  Bandwioh, 


Hyde,  Stratford-on-Avon^  Warwick,  Gloucester,  Hereford,  Falkirk,  Stirling,  Airdrie, 
Stewarton,  Brecon  Boroagb,  GardigaD,  Neath,  Pembroke,  Tenby,  Tenierden,  Baffolk, 
Penryn,  Berwick,  Darham,  Tynemoutb,  Maidenhead,  Monmouth,  Droitwich,  New  Radnor, 
Birkenhead,  liilmamock,  Eutberglcn  and  Satherlandshire,  or  altogether  2  comities  and 
ii  towns,  with  a  population  of  about  1,000,000,  no  samples  whatever  have  been  analysed. 
In  the  table  for  1678  there  were  87  places  in  this  condition ;  therefore  the  number  has 
apparently  increased  by  9  during  the  year,  and  this  notwithstandbg  the  action  which  the 
Local  GoTernment  Board  have  been  taking  to  compel  authorities  to  enforce  the  Act.  It  is 
well  to  point  out  here  that  it  is  the  duty  of  every  Public  Analyst  in  accordance  with  the  Act 
to  make  a  quarterly  report  to  the  authority  appointing  him,  even  when  he  has  received  no 
samples  for  analysis,  and  this  authority  or  their  clerk  are  bound  to  forward  copies  of  each 
year's  quarterly  reports  to  the  Local  Government  Board.  By  this  means  the  central 
authorities  are  kept  informed  year  by  year,  and  unfortunately  not  oflener,  of  the  neglect  of 
the  officials  in  those  districts  who  have  so  far  complied  with  the  Act  as  to  appoint  an 
analyst,  but  do  not  seem  inclined,  unless  pressure  is  put  upon  them  from  higher  quarters, 
to  do  anything  more. 

After  the  President  had  thanked  Mr.  Wigner  for  the  trouble  he  had  taken  in 
eompiling  the  returns, 

Dr.  Duptt'  said  that,  afi  Public  Analysts  were  aware,  the  Inland  Revenue  Report  for  the 
yeu:  ending  March,  1B79,  had  recently  been  published.  It  included  the  Report  of  the 
Principal  of  the  Somerset  House  Laboratory,  who  stated  that  21  samples  were  referred  to 
that  department  by  magistrates  under  the  Sale  of  Food  Act.  In  B  of  these  cases  be  came 
to  a  conclusion  different  from  that  of  the  Public  Analysts,  and  he  gave  two  instances  which 
ho  thought  of  sufficient  interest  to  describe.  One  was  a  sample  of  Hour  which  had  been 
stated  to  be  adulterated  with  alum,  and  although  he  agreed  with  the  Public  Analyst  as  to 
the  amount  of  alumina  present,  he  could  find  no  evidence  of  its  existence  as  alum,  but  '^on 
the  contrary,  the  results  of  the  experiments  cvnolusively  pointed  to  the  absence  of  alum, 
aod  the  unusual  amount  of  silica  found  indicated  that  the  alumina  was  present  as  an 
impurity  in  the  form  of  clay."  He  (Dr.  Duprt)  would  like  to  point  out  in  regard  to  this 
that  at  the  time  the  Inland  Revenue  oertifieate  said  nothing  whatever  abont  silica ;  and  still 
less  about  its  relation  to  the  amount  of  clay  present.  Indeed,  up  to  the  present  he  (the 
speaker)  hod  believed  that  the  relation  between  silica  and  clay  in  flours,  and  its  bearing  on 
the  estimation  of  alum  in  flour  and  bre^id,  was  first  pointed  out  by  himself  some  time 
afterwards.  The  next  was  a  whisky  case,  where  some  Public  Analyst  reported  it  to  have 
consisted  of  dUuted  alcohol  coloured  with  burnt  sugar.  They  did  not  agree  with  this,  and 
stated  that  "  we  found  that  the  sample  was  what  is  known  as  neutral  spirit,  or  patent  still 
whisky,  which  had  been  coloured  and  flavoured  with  wine.  This  is  a  kind  of  whisky  which 
is  almost  i^ntirely  free  from  fusel  oil,  and  consequently,  while  more  deficient  in  character 
than  some  whiskies,  is  yet  less  dangerous  to  the  health  of  the  consumer.''  He  (Dr.  Dupr6) 
sai<l  it  was  absolutely  impossible  for  any  chemist  when  dealing  with  a  weak  spirit  free  from 
fusel  oiJp  to  state  positively  that  he  was  not  dealing  with  alcohol  which  had  been  diluted 
and  flavoured.  The  Inland  Revenue  chemists  could  therefore  have  had  no  ohemioal  reasons  for 
upf^otting  the  analyst's  certificate.  The  utmost  they  could  have  said  was  that  it  might  be 
diluted  alcohol  flavoured,  as  stated,  but  that  it  also  might  be  weak  spirit  free  from  fusel 
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oil  flavoured  with  wise.  How,  even  in  thia  latter  ease,  it  eonld  be  called  wbiaky,  he  faili 
to  see*  loasubgeqaent  part  of  the  Report  relating  to  beer,  the  Principal  referred  to  a 
where  a  brewer  was  proaocuted  for  having  added  sugar  to  the  wort.  One  of  the  members 
of  the  Society  appeared  against  the  Inland  Bevenne  chemists,  and  had  examined  a  sample 
of  the  wort  which  was  Boveral  mouths  old,  and  although  it  had  altered  very  slightly  or  not 
at  nU»  still  there  was  that  objection  to  it.  This  analyst  stated  that  there  was  no  cane  sngar 
in  it,  and  the  Inland  Revenue  Chemists  remarlced  :  "  In  this  the  chemist  who  analysed  it  was 
no  doubt  light  as  the  sample  was  then  three  months  old,  but  he  added  the  very  remarkable 
statement  that  the  sample  was  as  fresh  and  andecomposed  as  when  first  brewed,  and  that 
if  cane  sogar  had  ever  been  used,  it  must  have  been  found  by  him.  In  this  evidence  there 
must  have  been  a  serious  mistake,  as  all  who  know  anything  of  the  composition  of  malt 
wort  are  aware  that  when  it  is  bottled  and  kept  under  ordinary  circumstances,  it  will  only 
remain  for  a  very  short  time  without  undergoing  decomposition,  the  first  effect  of  which  i» 
to  invert  the  cane  sugar,  if  any  be  present/*  If  this  sentence  has  any  meaning,  it  implii 
that  after  the  cane  sugar  had  been  inverted  it  could  not  be  found  out  whether  cane  so 
had  ever  been  added  to  the  malt  wort  or  not,  whereas  that  was  an  entire  mistake.  Cane 
sugar,  after  it  has  been  inverted,  tarns  to  the  teft^  about  one-sixth  as  strongly  as  maltose 
turns  to  the  riijht.  Maltose  reduces  FehUng*B  solution  about  two-thirds  as  much  as  invert 
sugar.  A  combined  optical  and  chemical  test  would  therefore  readily  show  the  proBcnee  or 
absence  of  invert  suf^ar.  Rut  chemical  test  alone  would  suffice.  If  when  dealing  with  pure 
maltose  It  was  estimated  chemically,  and  then  converted  uato  dextrose  by  heating  with  an 
Acid,  100  parts  became  150. 

When  dealing  with  maltose,  plus  a  certain  quantity  of  eane  sngar,  the  100  beoasi« 
rather  more  than  150  after  heating  with  acid,  because  the  maltose  which  gave  100  was  alone 
measured  in  the  fu"St  instance*  and  that  was  made  into  IGO,  in  addition  to  which  the  cane 
sugar,  not  estimated  at  first,  became  invert  sugar,  which  of  course  reduced  a  certain 
proportion  of  copper  solution.  Therefore,  in  the  presence  of  cane  sugar,  100  of  maltose 
will  make  more  than  150  of  dextrose* 

If  dealing  with   maltose,  plus  a  certain  amount  of  invert  sugar,  tho   100  measurei 
chemically  was  made  into  less  than  150,  because  the  100  measured  chemically  consisted 
a  certain  quantity  of  maltose  and  u  certain  proportion  of  invert  sugaT,  and  onl)'  the  maltose 
was  Converted,  which  is  aaeumod  to  be  less  than  100,  into  its  proportion  as  to  150. 

if,  then,  in  a  wort  which  had  been  kept  the  sugar  on  conversion  into  dextrose  incroi 
in  the  proportion  of  100  to  150,  they  were  perfectly  justified  in  btating  that  that  wort  did 
not  then  contain,  and  could  never  have  contained,  any  appreciable  amount  of  cane  sngar 

Dr.  Bartlett  pointed  out  that  it  was  unusual  to  have  a  considerable  amount  of  invertei 
dextrine  where  the  soUds  of  beer  were  entirely  composed  of  malt,  but  this  was  not  alwa 
the  case.  There  was  now  a  large  sale  of  other  saccharine  matters,  and  he  was  acquainted 
with  brewers  who  used  cane  sugar  or  invert  ougar,  and  that  takes  the  place  of  malt  extract ; 
how  then  would  come  out  the  calculation  laid  down  by  Dr.  Bupre  ?  He  meant  that,  if  in  the 
first  instance  that  the  solids  were  composed  of  malt  extract  one-third,  and  cane  sugar  two* 
thirds,  there  he  thought  tho  ground  laid  down  for  calculation  by  Dr.  Duprc  disappeared. 
ffa  tboaght  the  w&tter  was  oS  considerable  importance,  and  one  very  hkely  to  crop  op 
ife/ore  the  membera  of  th&t  Society, 
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Mr«  Hehner  said  he  was  not  ashamed  to  own  that  he  was  the  chemiBt  alladed  to  in  the 
malt  wort  case,  and  would  first  like  to  say  that  it  was  not,  as  might  perhapa  be  Buppoaad,  a 
Public  Analyst  case,  but  one  m  which  he  was  engaged  privately.  With  regard  to  the  case 
itself,  there  was  certainly  a  dombt  about  the  identity  of  the  fiample»  but  that  mnst  he 
attributed  to  the  Excise  offieere  theniEelvee,  who  bottled  the  aamples  without  securing  the 
cork  by  any  seal.  His  sample  was  taken  by  the  inspectors  whilst  it  was  very  hot,  and  it 
therefore  had  a  chance  of  keeping  some  length  of  time.  It  possessed  the  same  specific 
ivity,  the  same  acidity,  and  so  on,  as  the  Inland  Revenue  chemists*  sample,  and  he 
believed,  that  as  far  as  the  chemical  evidence  went,  the  samples  were  identical.  It  would  ■ 
hftTO  been  practically  impossible  for  the  brewer  to  substitate  for  the  original  sample,  had  it 
been  aagared,  another  genuine  cne^  showing  practically  the  same  gravity,  acidity,  ko.  The 
difference  was  chiefly  in  the  Interpretation  of  the  resalts.  The  Inland  Revenue  chemisti, 
AS  far  as  he  could  learn,  simply  took  a  measured  qnantity^  of  the  wort  and  boiled  it  for  a 
few  minutes  with  a  drop  or  two  of  acid,  any  increase  in  the  copper  reducing  power  being 
taken  to  represent  cane  sugar,  the  dextrine  and  maltose  not  being  supposed  to  undergo  any 
change.  From  a  large  number  of  experiments  made  by  him  npou  pure  malt  worts  of  diOerent 
strength,  and  obtained  under  widely  diiferent  conditions,  Mr.  Hehner  could,  however, 
state  most  positively  that  some  inversion  invariably  took  place  even  after  a  very  short  time 
of  heating  and  with  very  little  acid,  and  in  exceptionally  strong  worts^  sach  as  the  one 
forming  the  foundation  of  the  case,  this  inversion  might  amount  to  several  percentages 
calculated  as  cane  sugar.  At  the  same  time  he  would  admit  that  cane  engar  was  inverted 
with  extreme  facility,  whilst  the  total  inversion  of  malt  worts  was  a  very  difficult  matter, 
even  when  10  per  cent,  of  strong  hydrochloric  acid  were  employed.  He  still  believed  that 
the  sample  was  perfectly  genuine,  and  that,  anyhow,  the  presence  of  cane  sngar  had  by  no 
means  been  conclnsively  proved.  The  Excise  Ohemists  ridiculed  the  proposition  that  tho 
cane  sngar  should  have  been  separated  from  the  wort  in  the  crystallised  state  and  produced 
lis  carpus  tiglUti\  and  said  this  was  quite  impossible*  Mr.  Hehner,  however,  said  it  had 
been  done  in  other  cases,  and  he  himself  was  ready  to  do  it.  What  grounds  the  Inland 
Revenue  Chemists  had  for  saying  in  their  Report  that  he  had  made  a  serions  mistake  he 
could  not  understand,  especially  as  at  tho  hejiiing  of  the  case  they  disputed  the  identity  of 
the  saniple.  He  still  adhered  to  the  opinion  he  expressed  at  the  time — ^though  then, 
perhaps,  too  strongly — that  the  brewer  had  been  subjected  to  a  grievous  wrong. 
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THE    PROPOSED    AMEEICAN    PHARMACOPCEIA    STANDARDS. 
By  Johh  Mutbb,  Ph.D.,  F.C.S, 
A  Report  has  been  just  issued  on  the  revision  of  the  U,S*  Phannacopaeia,  preliminary  to  the 
Colnvention  of  1880,  being  a  rough  draft  of  the  general  principles,  titles,  and  working 
foff-mtilfe  proposed   for  the  next    Phannaeoposiat  prepared  and  compiled  by  Charles  Rice,      m 
-'iftirman  of  the  committee  of  revision.     This  interesting  document  (which  is  not  for  sale, 
lat  of  which  a  copy  can  be  had  by  any  interested  professional  man  on  apphcation  to  George 
Lloss,  Lebanon  Pa.,  U.S.A,)  is  a  moat  gratifying  instance  of  the  able   efforts  of  onr 
imfirican  cousins  to  advance  and  perfect  their  official  standards.     The  many  evidences  of 
puiiistitking  research  contained  in  tbe  voluminous  roTjoxl,  <iT.Veii^"vi^  m  >s!^.  \ft  ''^SSR^  'tSsfs^ 
[printed  p^gee,  reBects  the  greatest  credit  on  Dt.  l^icG  Mi^L^aa  <i<a^^^Wt%.    \ssSvft»*OoA  ^-oa.^ 
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pbjurmaey  of  the  report  it  is  scaroaly  mj  proTinoe  to  enter^  althoiigh  I  may  say  broftdlj 
that  it  will  well  repay  deep  Btiady  and  careful  criticism  at  the  bands  of  those  regponsible 
for  the  next  edition  of  the  liritUh  Phamiaropccia,  The  point  which  to  ns,  as  analyste,  is 
the  moat  intoreiting,  is  the  careful  way  in  which  the  tests  for  vahiatioa  of  alkaloids  and  their 
preparations  have  been  worked  oat.  Compare,  for  example,  oar  crade  official  method  of 
single  precipitation  with  aramonia  and  drying,  with  the  following  test  for  qainine  in  the 
/arri  et  quitia  citrtu  scale  : — Dissolve  four  grams  of  the  scales  by  heat  in  sallicient  water, 
and  when  cool  transfer  the  solation  to  a  glass  separator,  rinsing  the  dish ;  add  a  fiolution 
of  half  a  gram  of  tartaric  acid,  and  then  solation  of  soda  in  decided  excess,  and  extract  the 
alkaloid  by  well  shaking  with  three  or  four  portions  of  water- washed  chloroform  of  15  c.c, 
each.  Evaporate  the  chloroform  in  a  weighed  dish  and  dry  the  residue  at  100°  C.  Lastly, 
extract  the  residue  with  forty  times  its  weight  of  pure  ether,  when  it  should  dissolve 
practically  without  residttum.  The  addition  of  the  tartaric  acid  is  to  prevent  separation  of 
lerrio  hydrate  on  shaking  np  with  the  soda.  The  process  adopted  for  the  valuation  of 
the  barke  is  that  of  De  Yrij,  but  the  estimation  of  quinine  by  mere  extraction  of  the  tetal 
mixed  alkaloids  with  ether  is  very  properly  objected  to  as  entirely  fallaoious,  and  the 
erystallication  process  as  sulphate  is  given,  which  is  undoubtedly  the  true  one  for  a  real 
valuation  of  the  bark  for  commercial  purposes.  It  is  no  uncommon  thing  for  a  manniae- 
turer,  who  trusts  to  the  analysis  of  persons  who  use  the  simple  ether  abstraction  of  the 
mixed  alkaloids,  to  find  in  practice  that  he  has  bought  an  article  which  contains  a  quantity 
of  amorphous  qtilnine  weighed  by  the  analyst  as  actual  quinine.  Net  only  is  the  present 
system  of  weighing  the  whole  ether  residue  and  calling  it  quinine  bad,  but  there  reaUy 
ought  to  be  some  recognised  allowance  off  the  crystallizable  quinine,  just  as  in  sugar 
analysis  an  allowance  off  the  crystallizable  sugar  is  made  according  to  the  amount  of 
nncrystalli^able  sugar  present.  If  this  were  done,  manufacturers  could  really  get  from  the 
bark  the  amount  shown  by  the  analysis.  It  is  a  matter  of  seme  wonder  that  the  method 
of  extraction  by  percolation  with  -735  methylated  ether,  after  treatbg  with  dilute  spirit  and  ^ 
lime  and  drying,  has  not  been  noticed  by  the  reporter,  Professor  Prescott,  b6eaiiS6,A 
although  De  Vrij's  extraction  is  undoubtedly  the  best  for  red  and  pale  Indian  barks,  the  " 
value  of  which  depends  on  the  other  aLkaloida  as  well  as  quinine,  yet  In  the  caae  ol'  a  yellow 
or  an  officinalis  bark,  where  quinine  only  is  required,  the  direct  process  with  ether  leaves 
nothing  to  be  desired.  The  only  difficulty  is  the  recovery  of  the  large  bulk  of  ether 
necessarily  used,  but  that  is  now  rendered  most  simple  by  Mr,  Wynter  Blyth^s  ingefiioui 
apparatusi  and  the  process  is  not  only  easily  completed  in  24  hours,  but  requires  a  minironm 
of  attention.  Another  point  in  the  estimation  aa  sulphate  has  been  looked  ever,  which  is  of 
great  importance  in  issuing  instructions  such  as  are  supposed  never  to  fail  even  in  in*«- 
perienoed  hands,  and  that  is  the  use  of  a  deBnite  amoimt  of  weak  volumetric  sulphuric 
add  to  dissolve  the  quinine,  so  regulated  that  although  a  certain  portion  be  first  used  at^d 
then  80  many  other  portions  be  afterwards  employed  to  wash  the  animal  charcoal,  yet  oW 
neutrali^iing  with  ammonia  and  evaporating  to  a  given  low  bulk,  no  crystals  of  ammomum^ 
sulphate  can  ever  separate  at  a  temperature  of  16^  C.  These  suggestions  are,  it  appean^ 
to  mO)  worthy  of  note  by  revisers  of  the  Pkartnacopcna,  \ 

The  process  recommended  for  the  estimation  of  opitun  is  that  of  preliminary  percola- 
tion of  Qi  grams  of  dried  opium  with  benzol,  heating  in  a  weighed  flask  with  a  definite 
waij^t  of  water  and  3  grams  of  freshly  slaked  lime,  and  restoring  the  original  weight  of  the 
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lole  with  water.  The  whole  10  then  thrown  upon  a  filter  and  a  definite  weight  of  the 
^te  is  taken  representing  6  grams  of  the  original  opiam  agitated  with  8  drops  of 
;ol  and  3  c.c.  of  pare  other  and  the  morphia  caused  to  erystallijie  by  the  addition  of 
grams  of  powdered  ammomum  chloride.  Lastlj,  the  crystals  are  washed  with  pure 
and  dried  at  50  ^C.  As  to  this  process  Boms  objections  have  been  lately  raised, 
'nuonly  that  the  benzol  is  not  perfectly  without  aetion  on  the  other  alkaloids  besides 
ttareotino,  and  therefore  it  is  good  to  obaerTe  that  Professor  Fluckiger's  process,  given 
originally  Ln  the  German  Pharmaeopmia  Ueport^  is  also  referred  to.  In  my  own  experience 
Ibk  latter  is  really  the  most  desirable,  and  as  now  finally  modified  by  the  author  it  is  in 
•very  respect  a  useful  one*  As  many  of  the  reaiiers  of  Taa  An jllyst  may  not  have  yet  used 
it»  I  give  it  in  foil,  and  I  think  that  exactly  followed  they  will  find  it  easy  to  work,  and 
giTiog  always  concordant  results.  Eight  grams  of  dri^d  opium  are  repeatedly  extracted  with 
€thaoiuH  ether,  and  the  residue  allowed  to  once  more  dry  by  exposure  to  the  air.  The 
rdeidae  is  then  treated  in  a  closed  flask  with  80  grams  of  water  for  12  hours  with  frequent 
agitation,  and  the  whole  is  thrown  on  a  ribbed  filter  of  6  inches  diameter,  and  42*6  grami  ■ 
of  the  filtrate  weighed  off  for  analysis  in  a  small  previously  weighed  flask  of  100  c.c.  capacity. 
To  thiB  12  grams  of  '816  alcohol  and  10  grams  of  ether  are  added,  together  with  1*5  gram  of 
liquor  ammonia  *960  Bp.  gr.  The  flask  is  closed,  shaken,  and  set  aside  for  24  hours. 
After  agitating  so  as  to  detach  the  crystals  firom  the  flask,  the  whole  is  thrown  on  a  4-Lnch 
ribbed  filter  and  washed  out,  first  with  10  grams  of  alcohol-ethor  mixture,  and  then  with 
10  grams  pure  ether.  Lastly,  the  crystals  are  transferred  back  to  the  flask  in  which  they 
•re  dried  and  weighed.  The  weight  multiplied  by  2  and  then  by  20  gives  the  percentage 
of  C,,,H„N03,H,0  \n  the  original  opium. 

A  very  wise  precaution  on  the  port  of  the  committee  is  the  suggestion  that  all  opium 
shall  be  considered  to  contain  exactly  10  p«r  cent,  of  morphia  in  the  dried  state,  and  if  it 
eo&kain  more  a  proportionate  dilution  in  strength  shall  be  directed  according  to  a  definite 
method  before  any  preparation  of  it  be  made.  Having  thus  shortly  glanced  at  some  points 
of  interest  to  analysts  in  the  report,  I  heartily  recommeud  it  to  the  perusal  of  persons 
interested. 


RESULTS  OF  THE  ANALYSIS  OF  VARIOUS  TINNED  FOOD  PRODUCTS. 

Bt  G.  W.  Wioneb,  F.C.S. 

Head  hefor§  ths  SoeUty  0/  Public  AnalytUf  on  14th  April,  1880, 

of  American  and  Australian  tinned  goods  and  other  food  products  has  extended 

during  the  last  year  or  two.     The  high  price  in  this  country  of  many  articles  of 

as  compared  with  their  value  abroad  and  in  the  colonies,  has  been  gradually  forcing 

forward  into  more  general  consumption,  but  in  addition  to  this  it  is  evident  that  more 

id  pkiU  have  been  brought  to  bear  on  the  preparation  and  packing  of  the  goods,  and 

ij  have  consequently  been  ofiered  for  sale  in  better  condition  and  in  more  attsiietivfi 


I 


I 


At  present  little  has  been  done  except  in  the  form  of  advertisements  to  familiarixe  the 
lb  consumer  with  the  value  and  advantages  or  disadvantages  possessed  by  these 
goods.     In  one  or  two  cases,  and  notably  in  A  Ymr*t  Cookery^  which  was  reviewed 
Ait^LTST  a  short  time  since,  and  in  a  series  of  articles  by  Mr.  Ernest  Hart,  whisb 
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have  appeared  in  the  British  Medical  Jownial,  the  practicabili^  of  making  palatable  and 
natritioas  dishes  from  these  prodaots  has  been  considered,  bnt  I  have  never  met  with  any 
earefnl  examination  of  them  which  gave  any  information  as  to  their  food  valae. 

I  propose  to  lay  certain  results  of  this  character  before  the  Society  to-night. 

The  cooked  foods  which  I  have  analysed  have  been  selected  by  their  general  indications 
of  care  in  packing  and  the  good  and  sound  appearance  of  the  tins.  Those  brands  which 
were  in  tins  of  bad  colour,  and  which  appeared  therefore  more  likely  to  contain  much  lead 
alloy  in  the  tin  plate,  were  not  chosen,  and  I  have  not  considered  it  worth  while  to  exatnine 
those  which  were  of  obviously  inferior  character  in  any  other  respect.  Every  article 
mentioned  has  been  tested  as  a  dish  served  at  the  table,  either  cooked  or  not  as  may  be 
necessary,  as  well  as  by  analysis.  The  prices  are  only  approximately  correct,  for  the  profit 
which  the  retailer  requires  appears  to  vary  much. 

1.  Boast  beef.'''     In  cylindrical  tins,  containing  1^-lb.  net  weight,  inclusive  of  a  small 

amount  of  strong  gravy  boiled  to  a  jelly,  with  which  the  tin  is  perfectly  filled.     The  analysis 

gave  the  following  results  : — 

Moisture  00-73  per  cent. 

Albuminoid  substances         18*93 

Containing  nitrogen  2*99 

Fat        17-77 

Ash 1-68 

Compaiing  this  with  the  analysis  of  an  average  sample  of  raw  beef  free  from  bone  it  will 
be  seen  that  the  moisture  is  about  15  per  cent.  l6ss  than  in  raw  beef  and  within  5  per  cent, 
of  that  found  in  cooked  loan  mutton  chop,  and  that  a  large  proportion  of  the  fat  has  been 
removed  ;  that  is,  instead  of  nearly  80  per  cent,  of  fat  there  is  less  than  18  per  cent.  The 
true  albuminoids  are  nearly  17*8  per  cent,  against  about  15  per  cent,  found  in  raw  beef 
free  from  fat.  The  ash  is  nearly  1>7,  or  as  nearly  as  may  be  identical  with  raw  beef. 
This  roast  beef,  therefore,  is,  as  regards  dietetic  value,  as  shown  by  analysis,  some  10  to  20 
per  cent,  more  valuable  than  uncooked  lean  beef,  quite  free  from  bone,  and  only  slightly 
less  valuable  than  cooked  steak.  The  tins  should  retail  at  about  1/0  each.  This  would  be 
equal  to  8d.  per  lb.  for  cooked,  boneless  meat ;  or  say,  6^.  per  lb.  for  raw  meat,  without 
bone.  If  the  tin  is  cut  open  the  meat  comes  out  in  a  solid  of  the  shape  of  the  tin, 
and  if  served  as  a  cold  dish,  it  is  of  excellent  flavour,  and  firm  enough  to  cut  well.  It  does 
not  do  equally  well  when  warmed  up,  because  the  stock  with  which  the  tin  has  been  filled 
up  melts  to  gravy.  For  hashes,  stews,  or  pies  it  answers  well,  but  as  it  is  abready  sufficiently 
cooked,  it  obviously  needs  care  to  avoid  overcooking  before  sending  to  table. 

2.  Boiled  Beef.  This  article  is  sent  out  in  tins  which  are  slightly  conical  in  shape,  so 
as  to  facilitate  emptying  the  contents  in  a  compressed  form.  The  fat  is  low,  8*5  per  cent. ; 
water  50-6  per  cent. ;  while  the  nitrogen  is  increased  to  8'80  per  cent.,  corresponding  to 
24*07  per  cent,  of  albuminoid  substances.  This  article  is  therefore  shown  by  the  analysis 
to  be  a  good  sample  of  cooked  meat,  fully  20  per  cent,  more  valuable  as  a  food  than  raw 
lean  meat ;  it  certainly  serves  up  well  at  the  table.  It  is  sold  in  several  sized  tins,  and  the 
net  retail  price  comes  to  about  7d.  per  lb.  on  the  cooked  meat,  or  a  fraction  over  6d.  per 
lb.  on  raw  beef,  free  from  bone. 

*  As  the  quality  of  tinned  beef  varies  considerably,  I  may  mention  that  this  sample  was  marked 
"  TijflTJbers/' 
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8.  Boiled  chicken.     Id  cjlicdrical  iins^  almost  free  from  bone,  weighing  about  1^  lb. 

net,  including  a  small  proportion  of  stock  put  in  to  HI!  the  tin*     The  larger  bones  are 

entirely  absent,  and  there  is  a  smaller  proportion  of  the  dark  colonred  flesh  of  the  legs  than 

in  the  entire  fowl.     The  resulta  obtained  were — 

Moiature 59*00  per  oent. 

AJbuminouU 2'1'00 

The  Average  water  in  the  flesh  of  chicken  free  from  bone  is  variously  quoted  at  from  73  to 

77  per  cent.,  and  the  different  analyses  show  albuminoids  varying  from  17  to  21    per  cent. 

The  cooking  in  this  case  also  has  therefore  been  satisfactorj,  and  it  is  fair  to  estimate  the    ■ 

food  value  as  about  26   per  cent,  higher  than  the  flesh  of  raw  fowls.     The  flavour  of  this 

article  was  good ;  it  was  in  the  opinion  of  several  who  tried  it  even  more  palatable  than 

ordinary  cold  roast  chicken.     The  retail  price  is  about  Is.  3d.  per  tin,  or  say  lOd.  per  lb. 

4.  Mackerel,     My  experience  with  these  has  at  present  been  unsatisfactory.     For 

some  reason  this  flsh  appears  to  take  up  the  metal  from  the  tins   more  readily  than  any 

other  I  have  yet  examined  ;  so  much  so,  that  a  slight  metallic  flavour  has  in  one  or  two 

cases  been  found.     The  results  of  the  analysis,  except  in  this  respect,  have  been  satisfactory, 

showing — 

Moisture  *. .         . .         . .  70'85  per  cent. 

Albuminoids ..         18-86        „ 

Ash       .. 2-79 

These  figures  included  the  whole  of  the  liquor  in  the  tin,  and  they  correspond  very  closely 
with  Payen'a  analysis  of  the  flesh  of  the  mackerel  freed  from  bone.  The  tins  might 
perhaps  Be  improved  in  quality  so  as  to  make  this  a  palatable  article. 

5.  Lobster.  In  tins.  The  contents  consist  mainly  of  the  harder  parts  of  the  flesh, 
i,e,,  the  claws,  &e.  The  tins  contained  about  1}  lb.  net  weight,  including  the  liquor,  which 
was,  of  course,  also  included  in  the  sample  analysed.     The  results  were  : — 


Moisture  .,         77*10  per  cent. 

Albuminoids 18-42        „ 

Ash        100 


I  have  not  been  able  to  fiud  any  previous  analysis  of  the  flesh  of  the  lobster ;  but 
judging  by  the  analysis  of  other  shell  flsh  there  does  not  appear  to  have  been  any  increase 
in  wator  or  loss  of  albumiooida.  The  sample  was  quite  aatiafactory  in  flavour,  and  at  retail 
price  costs  about  6d,  per  lb.  This  certainly  must  be  of  value  for  food,  and  in  flavour  it 
was  excellent,  both  for  palad  and  when  potted. 

6.  Baked  Beans.  These  are  a  species  of  haricot  bean  cooked  in  the  tin,  with  the 
addition  of  a  slice  of  fat  bacon.  The  cooking  has  apparently  been  steaming  rather  than 
baking,  or  at  any  rate  the  tins  had  been  filled  np  with  water  so  as  to  exclude  the  air.  The 
entire  sample,  liquor  included,  contained 

Water fi8'80  per  ceut» 

Ripe  haricots  by  Church's  analysis  contain  14  per  cent,  of  water.  Therefsre  about  50  per 
cent,  of  this  water  has  been  introduced  for  cooking  purposos.  This  proportion  does  not 
appear  to  be  at  all  in  excess  of  what  is  necessary  for  cooking  beans  in  the  ordinary  way, 
but  it  has  to  be  borne  in  mind  that,  contrary  to  the  case  of  the  meats,  we  get  less  raw 
material  as  the  result  of  the  cooking.  Each  titj  contains  about  2^  lbs.,  this  would  equal 
about   1 1  lb,   of  ripe  haricots)  not  cooked.      Calculating  on  this  bo^^  V  ^sA  Hicia^.  *^^e^ 


I 


I 


nt      1 


J 


102  THE    ANALYST. 


albuminoids  in  the  beans  containing  18  per  eent  of  water  were  17*21  per  cent.,  a  fignre 
which  is  rather  lower  thaSb  Ghnroh  found  in  the  fresh  beans.  It  is,  however,  high  enough 
to  make  them  class  as  a  good  and  nutritious  vegetable  food.  There  is  sound  judgment 
shown  in  cookiDg  a  piece  of  bacon  with  them,  as  haricots  are  naturally  deficient  in  fat,  and 
the  bacon  supplies  this  and  also  improves  the  flavour.  I  have  used  these  much,  and  they 
have  almost  always  been  liked.     The  retail  price  is  about  Is.  per  tin. 

7.  Peas.  These  are  tinned  in  a  similar  way  to  the  beans,  and  they  consequently 
contain  more  water  than  ripe  peas.  I  took  a  large  sample,  and  after  filtering  them, 
evaporated  the  filtrate.  The  residue  left,  Le,,  the  proportion  dissolved  by  the  water,  was 
1*11  per  cent.  This,  of  course,  represents  the  proportion  of  the  sample  which  would  in 
ordinary  course  be  wasted,  because  it  would  not  be  served  at  table.  The  total  water  was 
58*3  per  cent.,  so  that  as  ripe  peas  contain  about  14  per  cent.,  about  45  per  cent,  had 
been  added  for  cooking  purposes.  The  albuminoids  calculated  on  to  the  sample,  with 
14  per  cent,  of  water,  were  21  per  cent.,  so  that  the  loss  of  flesh-forming  matter  has 
certainly  not  exceeded  1  per  cent.  They  are,  therefore,  probably  quite  as  good  for  food  as 
freshly  cooked  peas.     The  retail  price  is  about  lOd.  per  tin,  containing  about  1^  lb. 

I  am  carrying  out  these  experiments  on  other  products  of  the  same  class,  and  shall 
hope  to  bring  the  results  forward  at  a  future  time. 


NOTE  ON  A  FIBROUS  SUBSTANCE  FOUND  IN  THE  INTESTINE  OF  A  SHEEP. 

By  Bernard  Dyer,  F.C.S. 
Read  before  the  Socuty  of  Pitldic  Analysts,  on  14th  April,  1880. 
On  two  occasions — once  two  or  three  years  ago,  aud  once  recently — I  have  been 
consulted  with  reference  to  fibrous  masses  found,  during  post-mortem  examinations,  in 
sheep  that  had  died  from  obstruction  of  the  bowels.  In  each  case  an  accusation  was  made 
against  the  vendors  of  oil-cake  on  which  the  sheep  had  been  fed,  to  the  efiect  that  the  cake 
must  have  been  the  cause  of  the  mischief — the  cake  being  cotton-cake,  and  the  supposition 
on  the  part  of  the  owners  of  the  sheep  being  that  the  cake  must  have  contained  sufficient 
cotton-fibre  adhering  to  the  crushed  kernels  to  have  caused  the  fatal  accumulation.  On 
microscopic  examination,  however,  of  the  substance,  I  found  that  the  fibre — which  was 
brown,  and  coated  of  course  with  foecal  matter — contained  no  cotton-fibre,  but  consisted 
mainly  of  wool,  the  probability  being  that  the  sheep  had  been  nibbling  their  fleeces  in  the 
endeavour  to  allay  cutaneous  irritation. 


COUliESPOXDENCE, 


[The  Editors  are  not  responsible  for  the  opinions  of  their  Correspondents.] 

THE  EFFECT  OF  LIGHT  UPON  REAGENTS. 
To  THE  Editor  of  '•  Tue  Analyst." 
Sib, — In  connection  with  my  friend  Mr.  Bhmt's  paper  on  this  subject,  reported  in  the  April  number 
of  The  Analyst,  it  may  be  of  interest  to  state  that  the  oxidation  of  oxalic  acid  solution  in  sunlight 
may,  under  favourable  conditions,  be  much  more  rapid  than  would  appear  from  our  experiment  there 
«iUotcd.  For  example,  I  liavo  for  some  time  past  been  endeavouring  to  turn  this  reaction  to  practical 
account  as  a  means  of  measuring  the  oxidising  x)ower  of  sunhght  from  week  to  week;  and,  in  the  week 
ending'  April  2*2nd,  I  found  that  4  c.o.  of  docinormal  oxalic  solution  were  entirely  oxidised  in  sunlight. 
An  imiiurtant  condition  determining  the  rate  of  oxidation  is  the  surface-area  of  tlie  solution  exposed. 
The  tube  in  wliich  the  4  c.c.  referred  to  were  contained  was  more  than  an  inch  in  diameter.  The  same 
quantity  in  tubes  of  ^-iuch  diameter  had,  during  the  same  time,  taken  up  only  '001  gramme  of  oxygen. 

Faithfully  yours,  ABTHUR  DOWNES,  M  J). 
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REVIEW. 
The  Art  of  Perfumery, 

By  G.  W.  Septimus  Piesse,  Ph.D.,  F.C.S.     London :   Longmans,  Green  &  Co. 

This  is  the  fourth  edition  of  Dr.  Piesse's  Book,  a  fact  in  itself  giving  high  testimony 
to  its  excellence.  The  anthor  has  taken  care  to  deal  with  his  subject  in  a  full  and 
comprehensive  manner.  Even  snuff  which  "  we  repudiate  "  is  considered  in  its  proper  place 
and  under  the  same  class  as  smelling  salts,  because  its  odour  is  mainly  due  to  the  liberation 
of  ammonia. 

The  collection  of  formulae  in  this  volume  is  very  extensive,  and  it  will  prove  of  much 
service  as  a  book  of  reference  to  any  analyst  who  is  consulted  on  such  matters. 

The  appendix  on  preparing  artificial  fruit  essences  contains  more  plain  and  useful 
information  on  the  subject  than  we  have  seen  collected  in  any  other  book.  The  volume  is 
singnlarly  free  from  printers'  errors. 


ANALYSTS'    REPORTS. 

Mr.  J.  Cortor-Bell,  Analyst  to  the  Borough  of  Solford,  in  his  report,  states  that  daring  the  quarter 
ended  March  Slst,  1880,  he  had  analysed  138  samples.  Of  these,  43  were  adulterated,  namely,  38 
milks,  1  unfermentcd  wine,  1  oatcake,  1  whisky,  and  2  beers.  The  sample  of  unfermented  wine 
contained  a  considerable  amoimt  of  copper,  wliich  might  be  seriously  detrimental  to  health,  for  in 
warm  weather  a  person  might  feel  inclined  to  drink  a  large  quantity  of  this  acid  sugary  compoundt 
containing  a  very  dangerous  dose  of  a  copper  salt.  The  presence  of  copper  in  the  liquid  is  a  proof  of 
the  careless  and  ignorant  manner  by  which  it  had  been  prepared.  There  is  little  doubt  that  the 
mixture  of  tartaric  acid  and  sugar  has  been  boiled  in  copper  voBsels,  and  the  acid  has  dissolved  the 
metal.  The  quality  of  the  milk  supply  this  quarter  has  been  much  below  the  average.  Some  of  the 
samples  contained  more  than  30  per  cent,  of  water.  Several  samples  of  beer  have  been  analysed  to 
ascertain  the  amount  of  salt,  but  only  in  two  cases  did  the  salt  exceed  50  grains  to  the  gallon.  One  of 
the  samples  of  oatcake  was  adulterated  with  a  large  amount  of  chalk. 

Mr.  J.  Carter-Bell,  Public  Analyst  for  the  County  of  Chester,  in  his  report,  states  that  daring  the 
quarter  ended  March  Slst,  18B0,  he  had  examined  28>i  samples.  Of  these  71  were  adulterated— viz.,  32 
milks,  six  whiskies,  six  rums,  six  gins,  one  cocoa,  six  mustards,  13  coffeas,  and  one  butter.  The 
report  adds  that  it  is  remarkable  how  the  quality  of  the  milk  varies  in  different  divisions  of  th© 
county ;  for  instance,  from  the  Hyde  division  31  samples  of  milk  were  received,  and  V,)  of  them 
were  adulterated,  or  (Jl  per  cent. ;  whereas  from  the  Eddisbury  division,  out  of  20  samples  only  two 
were  adulterated,  or  10  per  cent. ;  Nantwich,  four  samples  of  milk,  and  one  adulterated ;  Altrincham, 
six  samples,  three  adulterated ;  Wirral,  eight  samples,  four  adulterated ;  Stockport,  15  samples,  three 
adulterated ;  Macclesfield,  three  samples,  but  all  pure.  In  the  Hyde  division,  where  there  is  a  large 
factory  population,  it  is  more  than  necessary  that  the  milk  should  be  pure,  and  of  better  quality  than  is 
to  be  found  elsewhere. 


LAW  REPORTS. 

InspectorK  cannot  take  Samples  from  Milk  sent  by  train  before  delivery  to  Coruigme,  and  without 
authority  from  him.     Railway  Porter  not  Contractor's  Agent  to  receive  portion  of  sample  : — 

At  Marylebone,  Mrs.  Tliame,  having  a  farm  at  Swanbume,  near  Blctchley,  was  summoned  before 
Mr.  Do  Butzen  for  selling  milk  which  had  been  diluted  by  water.  Mr.  Ricketts,  solicitor,  prosecuted  on 
behalf  of  tlie  Vestry  of  St.  J^ancras.  The  defendant  was  in  the  habit  of  consigning  milk  by  the  London 
and  Nortli  Western  Baihvay  to  a  dairyman  named  Sims  at  Kentish  Town.  On  the  18th  ult.,  on  the 
arrival  of  a  churn  of  milk  sent  by  the  defendant  to  Euston,  a  sample  of  it  was  taken  by  William  Boach, 
one  of  the  sanitary  inspectors  of  the  parish,  which  on  analysis  was  found  to  contain  11  per  cent,  of 
aildcd  water.  John  Hall,  farmer,  of  Pinley,  Coventry,  Warwickshire,  was  summoned  for  a  similar 
offence.  The  defendant  in  this  case  also  sent  milk  to  Mr.  Sims.  A  sample  of  some  that  arrived  at 
Euston  on  the  Idth  ult.  was  Hubmitted  for  analysis  and  was  found  to  bavo  10  pec  <sna\.  cA.  ^^^tsj^-^^wss. 
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in  it.  The  inspector  bad  not  been  anthorized  to  take  samples  of  the  milk  by  Mr.  Sime  in  either  case^ 
but  had  done  so  aa  several  complaints  had  been  made  to  the  Vestry.  Mr.  De  Katzen  ob&erved  that  he 
thought  there  was  great  objection  to  this  mode  of  procedure,  atid  he  aaw  BeTeriU  dlfficnlUes  that  woold 
arise  from  it.  He  did  not  tliink  that  the  Act  of  Puxliamcnt  contemplated  such  a  thing.  The  mUk  had 
left  the  handi  of  the  sdJer  and  had  not  airivod  in  thoae  of  the  purchaser,  and  the  insi>cctor  goes  behind 
Mr.  Bims'is  back  to  the  station  and  lays  riolomt  hands  on  the  milk  and  takes  a  sample  from  it.  Where 
w&a  the  prejudice  to  the  pttrohaser  ?  Mr.  XUcketta  aaid  that  the  power  was  giren  to  the  inspector,  nnder 
the  new  Statute  of  187V1,  to  make  Beizuie  at  the  place  of  delivery.  Mr.  De  Butzeo  said  that  it  was 
admitted  the  contract  was  to  supply  milk  and  that  it  wa.^  mixed  with  water.  The  only  question  was 
whether  the  proper  procet'dlngB  had  boen  taken  to  st^cm^e  a  conviction  imder  thv  Act  of  last  year,  which 
amended  the  Siile  of  Food  Act  of  1875.  By  Section  14  of  the  liittcr  Act  it  was  enacted  that  the  person 
purchasing  with  the  intontiou  of  an<dy»ia  after  the  porohaRO  was  completeti  should  forthwith  notify  to 
the  seller  i»r  his  a^ent  selling  the  article  his  intention,  and  should  offer  to  divide  tlic  article  sold  into 
three  parta,  giring  ono  of  the  parts  to  the  seller  or  Iub  agent.  In  these  ca£ea  the  samples  were  procured 
at  the  railway  station,  in  tlie  course  of  tlie  milk  being  delivered  to  the  purchaseft  and  one  part  was 
given  to  the  porter  at  the  station  who  was  in  charge  of  the  milk,  treating  him  as  the  agent  of  the 
scUex.  Although  the  porter  might  have  been  a  person  intrusted  by  the  seller  for  the  time  bdng  with 
the  ohaTKe  of  Bucb  tnilk  no  as  to  render  him  liable  to  a  penalty  imder  Section  -I  if  he  refused  to  allow 
the  insiM'Ctor  to  take  a  sample,  in  his  opLuion  the  porter  was  iu  no  sense  contemplated  by  the  Act  the 
agent  of  the  seller  to  receive  the  sample.  The  inspector,  therefore,  having  failed  to  comply  with  the 
provisions  of  the  Act,  the  summouseB  must  be  dismissed.  Mr.  Rickctts  asked  for  a  case  for  the  dooision 
of  a  Superior  Court  to  be  given  on  tlio  qti^tiou.  Mr.  De  Buts&en  said  tliat  he  would  grant  one.  The 
Vestry,  he  thought,  had  taken  a  right  course  iu  endoavouriug  to  defend  the  retail  dealers  of  London, 
and  they  had  only  broken  down  in  the  way  they  had  sought  to  carry  it  out. 

Spiritt  may  be  P^edueed  below  Strength  Jixed  by  Law  if  Notice  thereof  be  given : — 

Thomas  Henry  Cooke,  grocer,  of  94,  High  Street,  Camden  Town,  was  summoned  for  selling  a 
f[  Irish  whisky  which  was  adulterated  by  water  so  as  to  reduce  the  spirit  more  than  25  degrees 
proof — namely,  31 A  degrees  under  proof.  Mr.  Hicketta  prosecuted  for  the  St.  Pancras  Vestry ;  Mr. 
Townshend,  from  the  ofhee  of  Messrs.  Linklater  &  Co.,  defended.  Mr.  De  Butzen  said  that  he  had 
already  decided  a  oaso  which  was  on  all  fours  with  this  one  in  favour  of  the  defendant.  The  Vestiy  of 
St.  Pancraa,  however,  thought  it  desirable  in  the  interests  of  the  public,  and  in  consequenoe  of  some 
decisions  supiioscd  to  be  contrary  to  hie,  to  raise  tbe  question  again.  Many  people  were  under  the 
imprecision  that  spirits  could  not  be  sold  below  a  certnin  strength,  and  that  idea  had  arisen,  no  doubt, 
owing  to  the  marginal  note  of  the  6th  Beetion  of  the  Act  passed  last  year,  which  says,  "  BeducUon 
allowed  to  the  extent  of  25  degrees  under  proof  for  brandy,  wluaky,  or  mm,  and  35  degrees  for  gin/*  and 
from  that  people  had  inferred  that  it  could  not  be  re<lueed  to  a  greater  extent.  By  that  section  tha 
Lewislature  had  merely  fixed  for  the  purposes  of  this  Airt  a  certain  standard  for  the  strength  of  spirits, 
and  had  enacted  that  it  should  be  a  good  defence  to  a  charge  of  adulterating  spirits  if  it  was  proved  that 
such  Atlmixturo  had  not  reduced  tlie  Kpirits  to  a  greater  extent  than  that  which  had  been  qiioted,  Th«>re 
was  nothing  in  the  Act  to  prnvcnt  people  from  stdliug  spirits  mixed  with  any  greater  quantity  of  water 
if  at  the  time  of  sale  and  <lelivery  they  isupplioil  to  the  person  receiving  the  same  a  notice  by  a  label  ihal 
tbe  same  was  so  mixed,  and  if  tlxe  magiBtrott!  was  of  opinion  that  it  was  not  intended  fraudulf^ntly  to 
increase  its  bulk.  There  was  a  label  on  the  bottle  correctly  describing,  or  rather  imderstating,  the 
gtrength  of  the  spirit,  from  which  he  inferred  that  there  was  no  intention  of  concealing  the  quality  of 
the  whisky.  He  was  therefore  of  opinion  that  no  offence  had  been  committed,  and  the  summons  must 
be  dismissed. 


A  UagxUratc  in  a  New  Position  :— 

Eobt»rt  Wilson,  dairyman,  Acton,  was  summoned  at  the  Ilammersnuth  Police  Court  for  selling  to 
James  Ciregg,  inspector,  milk  which  was  not  of  the  quality  demanded.  A  certificate  from  Professor 
Redwood,  tlio  Public  Analyst,  stated  that  the  sample  contained  milk  which  had  been  adulterated  by  the 
removal  of  part  of  the  cream  and  the  addition  of  8  per  eoit,  of  water.  Professor  Eedwood  stated  the 
grounds  on  wliieh  he  concluded  that  the  cream  had  been  removed ;  but  Mr.  Paget,  the  magis- 
traLe,  said  it  was  all  guesswork,  and  disniisaed  the  Bonunons,  but  gave  the  im^pector  leave  to 
withdraw  it.     The  summons  was  withdrawn. — TeUgraph. 
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A  New  Dffencefor  Water  in  Afilk: — 

At  Marylebone,  William  "Webb,  farmer,  of  Chnroli  Fftnc,  Horet,  TVyford,  BerltBbirc,  waa  aammoned 
by  the  Metroi>olitan  Daiiymen's  Society,  for  «dling  milk  «liliit«d  with  water.  Samples  taken  from  two 
ohurna  of  the  delendxmt'a  milk  oonidgned  to  Mr.  E,  Tisdall,  of  Kensington,  on  their  arrival  at  Paddington 
showed  that  there  waa  10  fni^r  cent,  of  added  water  in  one  of  the  samples.  Mr.  Ricketta  prosecuted  for 
the  Society,  and  Mr.  Parisli,  the  Society's  Infrpector,  gnve  the  nnual  ovidcnc©.  It  was  contended  that  if 
there  was  any  water  in  the  milk  it  had  found  ita  way  there  by  leakage  in  the  refrigerator  by  whioh  the 
milk  waa  cooled  before  it  was  nent  away.    Mr.  do  Rntzen  imposed  a  dne  of  J£5  and  ooets. 


NOTES  OF  THE  MONTH. 
Our  readers  will  remember  that  last  month  an   unfortunate   diilerence   of  opinion 
occurred  at  Portsmouth  as  to  a  sample  of  coffee.     We  have  received  the  following  copy  of  a 
letter  which  has  been  subsequently  addressed  to  the  Town  Clerk  of  that  borough,  by  an 
enterprising  gentleman.     The  letter  speaks  for  itself  as  a  fipecimen  of  professional  ethies 
aa  understood  by  the  writer — 

School  of  Seienoe,     ••••••••    March  dth,  2880. 

Biii — Seeing  the  report  of  the  coffee  adalterntion  caae  in  the  papers,  I  write  to  acik  tlic  favonr  of  an 
intimation  in  the  event  of  the  reaiiirnation  of  your  Pablio  Analyst  now  or  at  n.  f  «ture  time,  as  I  should  in 
that  case  wish  to  make  an  application  for  the  appointment.  It  would  ha  found  that  1  have  good 
ilitalifioationa.    Apologising  for  troubling  yon,  I  am,  Sir,  your  obedient  Servant, 

•••'    F.C.S., 

Analytical  Chemist. 
We  are  informud  that  Dr.  Turner  has  no  intention  of  rosigDingj  considering^  as  he  does, 
that  he  has  a  perfect  explanation  of  the  difference  of  opinion,  without  throwing  any  doubt 
either  on  his  own  analysis,  or  that  of  Somerset  House ;  but,  meantime,  we  are  glad  to  give 
the  writer  of  the  above  letter  this  notice  in  our  columns  of  his  good  qualifications  and 
excellent  buainesB  habits,  of  taking  timL^  by  the  forelock.  Perhaps  some  of  our  mcmberB 
may  know  of  another  appointment  which  would  suit  him. 


I 


The  Vestry  of  St,  Pancras  has  been  following  the  lead  of  the  Vestry  of  Lambeth,  in 
attacking  milk  adulteration  at  its  possible  source,  by  taking  samples  of  milk  at  the  railway 
stationSt  but  unfortunately  without  the  precautions  adopted  by  the  latter  authority,  and 
consequently  a  difficulty  has  arisen,  as  will  be  seen  from  our  law  reports.  The  remedy  for 
the  apparent  stoppage  is  very  simple,  if  the  Lambeth  plan  be  followed :  the  Inspector 
obtains  the  co  operation  of  the  consignee,  who  attouds  at  the  station,  receives  the  milk,  and 
formally  requests  the  Inspector  to  take  the  sample.  In  this  way,  the  Lambeth  Authorities 
have  obtained  something  like  40  samples  of  milk,  six  of  which  have  proved  to  be  either 
watered  or  skimmed,  and  the  farmers  duly  punished,  to  the  great  gratUication  of  the  local 
milk  dealers. 

A  dispute  is  going  on  in  America,  re  Oleo-margarine,  which  Mr,  John  Michels,  a  well- 
known  New  York  microscopist,  declares  to  be  very  dangerous.  He  states  that  the  heat 
used  is  not  sulficient  to  kill  the  embryos  of  living  parasites,  which  are  thereby  transferred  fl 
to  the  body  of  the  consumer,  and  that  this  is  rendered  more  likely  to  occur  by  the  fact  that, 
the  refuse  fat  of  at  least  one  pork  packing  eBtabUshment  in  New  York  is  worked  up  daily 
into  "butterine,"  and  exported  both  to  England  direct,  and  also  to  Holland.  It  is  made 
up  in  tubs  and  even  in  pats,  and  stamped  like  genuine  batter.  On  the  other  hand.  Dr.  Mott 
declares  it  to  be  perfectly  wholesome,  but  it  is  to  be  noted  that  he  is  chemist  to  one  of  the 
hirge  grease  factories.     We  would  suggest  to  our  memherb  the  adviaahUi^  v&^  ^ax^jSc^^ 
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examining  every  sample  microscopically,  te  see  if  they  can  discover  any  enoysied  parasites, 
and  thns  pat  at  rest  what  is  certainly  a  most  serioas  question  of  public  health.  Personally, 
we  have  never  as  yet  met  with  any  sach  appearances,  and  would  welcome  commnnioations 
on  the  subject.  

On  the  *'  butterine  "  question,  an  eminent  trade  firm  writes  as  follows  : — *'  That 
oleo-margarine  as  presented  in  the  form  of  butter,  is  an  adulteration,  a  counterfeit,  is  clearly 
established ;  that  it  is  injurious  to  health,  we  think  can  be  scientifically  proven ;  that  it  is 
working  ruin  to  one  of  the  most  important  industries  of  the  country,  is  beyond  question." 
It  is  somewhat  unfortunate  in  the  face  of  such  opinions  even  from  traders,  that  the  low 
standard  adopted  for  butter  at  Somerset  House  practically  prevents  the  prosecution  of  any 
mixture  less  than  about  40  per  cent. — one  of  the  specialists  in  butter  having  been  stopped  at 
85  per  cent. — and  in  one  memorable  ease  the  pure  '*  butterine"  itself  was  passed  over ;  but 
that  is  noi  likely  to  occur  again,  now  that  the  authorities  there  have  had  time  to  perfect 
their  experiments  on  the  subject.  Still  the  low  standard  remains  so  far  as  we  can  learn, 
and  no  analyst  who  values  his  reputation  must  venture  to  certify  to  anything  under  the 
percentage  mentioned  above.  We  trust,  however,  that  the  authorities  will  soon  see  their 
way  to  permit  us  to  go  down,  to  say,  25  per  cent.,  which  is  really  the  ordinary  amount  added 
in  practice  to  make  up  middling  Dutch  butter  in  the  large  factories,  at  Oos  and  elsewhere. 

Answer  to  Correspondent. — Inquirer. — (1)  Marsh's  Test,  which  consists  in  the  formation  of 
arseniuretted  hydrogen,  is  far  tlie  best  test  for  the  purpose.  A  small  portion  of  tlie  colouring  matter 
should  be  detached  from  the  paper,  diBsolvcd  in  hydrochloric  acid  previously  proved  to  be  free  from 
arsenic,  and  this  solution  used  to  test  with.  If  the  colouring  matter  consists,  as  it  most  frequently 
does,  of  arsenitc  of  copper,  it  will  probably  become  of  a  deep  blue  colour  when  moistened  with  strong 
solution  of  ammonia.  This  test  is  not  infallible,  because  the  blue  colour  is  sometimes  masked  by  other 
oolouring  matters  present. 

(2)  It  certainly  is  probable  that  the  quantities  found  in  wall  paper  will  prove  injurious  to  health, 
and  many  well  authenticated  instances  are  on  record. 

Mr.  James  Baynes,  jun.,  has  been  appointed  Public  Analyst  for  York,  in  the  room 
of  Dr.  Proetor,  deceased. 

RECENT    CHEMICAL    PATENTS. 

The  following  specifications  have   been  recently  published,  and  can  be  obtained  from 

the  Great  Seal  Office,  Cursitor  Street,  Chancery  Lane,  London. 

1879  Name  of  Patentee.  Title  of  Patent.  Prioe. 

No. 

3060  A,  Budenberg           Pyrometers  or  Thermometers 6d. 

3183  W.  Cleland Manufacture  of  Gas        Cd. 

32.30  A.  L.  Bruce  and  W.  McCowan       ..  Treatment  of  Dextrine  Maltose 8d. 

3355  W.  Moi-ftin  Brown iManufacttiro  of  Electrodes  for  the  Electric  Light      . .  6d. 

33'J3  P.  S.  Justice Telephones            6J. 

3137  A.  H.  Hassall  and  O.  Helmcr        . .  Proi>arin.,'  Extracts  from  Tea,  Coffw,  Arc 2d. 

3562  W.  1{.  Lake    ..          ..          ..          ..  :^^an^facinrc•  of  Hy«lrop:on  Oas  . .          ..          ..          . .  6tl. 

3570  G.  W.  Bicmnov         Treating  IMiosphates  of  Alumina  to  obtain  a  Gum    ..  'Id. 

3587  F.  J.  Chccfihrough Electric  Lanii)s Cd. 

3645  W.  0.  Barmy            Elottric  ToU'graph.^          6d. 

3661  G.  J.  Laoonibc           ..          ..          ..  Maiiulactare  «»r  Treatment  of  Potash    ..          ..          ..  2d. 

3724  J.  P.  Bickman  and  J.  B.  Thompson  ^fanufacturo  of  Aunnonia  and  its  Compounds           . .  2d. 

5149  J.  Iniray         Tekph(^ne.s            Od. 

3844  J.  Iniray         Manufacture  of  Ilydrocynnic  Acid        ..         ,,         ..  Od. 

BOOKS,  &c.,  RECEIVED. 
The  Chemist  and  DriiRgist;  The  Brewers'  Guardian;  The  British  Medical  Journal;  The  Medical 
Press ;  The  Pharmaceutical  Journal ;  The  Sanitary  Record  ;  The  Miller  ;  Journal  of  Apphed  Science ; 
The  Boston  Journal  of  Chemistry ;  The  Provisioner  ;  The  Practitioner ;  New  Remedies  ;  Proceedings  of 
the  American  Chemical  Society  ;  Le  Practicien  ;  The  Inventors'  Record ;  New  York  Pubhc  Health  ; 
PhiLidelphia  Printers'  Curcular ;  The  Scientific  American ;  The  American  Traveller ;  Sooietgr  of  Arte 
Jonnud;  Bewge  JHapoaki,  hy  Robinion  ;  Potable  Water,  by  Ekin ;  Nature's  Hygiene,  by  Ein^^iett. 
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THE  ESTIMATION  OF  PHOSPHORIC  ACID. 
By  Alfred  Smetham,  F.C.S.,  &c. 
iu'ad  before  the  Society  of  Public  Analysts^  on  1 7th  March^  1880,^' 
The  experiments  which  I  propose  to  bring  before  your  notice  this  evening  resulted 
from  a  statement  made  by  Messrs.  Tcschemachcr  and  Smith,  in  a  pamphlet  which  they 
issued  during  the  past  year  on  the  Estimation  of  Phosphoric  Acid,  wherein  they  gave 
in  detail  the  process  which  they  at  present  use  in  their  laboratory,  and  also  an  account 
of  some  experiments  which  they  had  conducted  on  tlie  solubility  of  ammonio-magnesic 
phosphate  in  ammonia  water.  By  these  experiments  they  came  to  the  conclusion, 
which  had  previously  been  arrived  at  by  other  chemists,  that  this  salt  is  totally  insoluble 
in  water  containing  ^th  of  its  bulk  of  '880  ammonia.  In  striking  contrast  with  this 
conclusion  is  the  high  solubihty  which  was  found  by  Fresenius ;  which,  however,  I 
beUeve  he  has  since  found  occasion  to  modify.  As  the  conclusion  of  Teschemacher 
and  Smith  seemed  to  me  at  variance  with  what  we  should  expect,  and  as,  moreover, 
their  experiments  were  conducted  in  a  very  crude  manner,  viz.,  by  dissolving  and 
reprecipitating  ammonio-magnesic  phosphate  a  great  number  of  times,  whereby  they 
found  that  the  resulting  magnesic  pyrophosphate  weighed  more  than  the  precipitate 
obtained  in  the  usual  course  from  the  same  quantity  of  phosphate,  I  started  the 
following  set  of  experiments  in  the  hope  of  setting  the  matter  at  rest. 

A  solution  of  phosphate  was  prepared  by  dissolving  50  grammes  of  pure  phosphate 
of  soda  in  a  litre  of  water,  which  solution  was  used  throughout  the  experiments. 

Experiment  I. — 40  c.c.  phosphate  solution  were  mixed  with  95  c.c.  water,  40  c.c. 
of  '880  ammonia  were  added,  and  the  phosphoric  acid  precipitated  with  25  c.c.  magnesia 
mixture,  which  allowed  a  good  excess  of  magnesia.  The  solution  was  allowed  to  stand 
for  G6  hours  in  a  covered  beaker  in  the  laboratory  when  the  resulting  precipitate  was 
filtered  through  a  close  Swedish  filter,  washed  clean  with  ammonia  water  (1  in  4), 
dried,  ignited  and  weighed.     This  yielded  '6885  grammes  of  Mg^PjOy. 

The  filtrate  was  evaporated  to  a  small  bulk  in  a  water-bath,  and  the  phosphoric 
acid  contained  in  solution  determined  by  precipitation  with  ammonia,  care  being  taken 
to  ascertain  the  purity  of  the  precipitate.  On  ignition  it  yielded  Mg^P^Oy  -0020 
grammes. 

The  yield  of  pyrophosphate  is  '0064  grammes  in  excess  of  the  theoretical  quantity, 
due  probably  to  the  fact  that  the  phosphate  had  effloresced.  This,  however,  is 
immaterial. 

Fyxperiment  11.  was  conducted  in  a  precisely  similar  manner,  but  with  the  following 

quantities. 

40  c.c.  phosphate  solution. 
25  o.c.  maguesia  mixture. 
114  c.c.  'd80  ammonia. 
321  c.c.  water. 


600  c.c. 


•  Wc  regret  that  the  publication  of  this  interesting  Pa^i  iJi[ioxMk.\vK^%>«fisa^ea«^^'i\Rft.%»\^^ 


108  THE    ANALYST. 


This  yielded  a  precipitate  of  Mg,P,Oy  weighing  -BSSO  grammes. 
The  filtrate  on  evaporation  gave  Mg^^^Oy  '0060  grammes. 
Experiment  III, — In  this  experiment  the  quantities  taken  were : — 

40  c.c.  phosphate  solution. 

25  c.c.  magnesia  mixture. 
120  c.c.  '880  ammonia. 
816Xc.c.  water. 


1000  c.c. 


The  pyrophosphate  obtained  from  the  experiment  was  "6260  grammes.  And  on 
evaporating  the  filtrate  a  farther  quantity  weighing  -0160  grammes  was  obtained. 

From  these  experiments  it  is  evident  that  ammonio-magnesic  phosphate  is 
perceptibly  soluble  in  anunonia  water,  but  not  to  the  extent  originally  stated  by 
Fresenius.  Instead  of  an  addition  of  one  nullegramme  of  pyrophosphate  for  every 
54  c.c,  of  solution  it  would  be  necessary  to  add  only  one  millegramme  for  every  100  c.c. 
by  the  first  experiment,  and  by  the  second  one  millegramme  for  every  84  c.c.  for 
ammonia  water  1  in  4,  and  by  the  third  experiment  1  miUegramme  for  every  62  c.c.  of 
1  in  8  ammonia  water.  It  is  possible  that  the  excess  of  magnesium  may  have  slightly 
diminished  the  solubility,  but  as  in  practice  the  excess  is  always  present,  this  is,  as  far 
as  the  present  experiments  are  concerned,  immaterial. 

But  even  supposing  that  the  solubility  of  ammonio-magnesic  phosphate  in 
ammonia  water  was  nil^  it  by  no  means  follows  that  the  other  substances  which  are 
present  during  the  precipitation  in  the  ordinary  course  by  the  citric  acid  process  do  not 
increase  the  solubility  and,  iherefore,  Teschemacher  and  Smith's  statement  that  no 
allowance  should  be  made  for  the  solubility  is  far  from  conclusive.  That  this  is  so  is 
proved  by  the  following  experiments. 

Experiment  IV, — To  test  the  influence  of  citric  acid  the  following  quantities  were 

taken  and  proceeded  with  as  in  Experiment  I. 

40  c.c.  phosphate  solution. 
96  CO.  water. 
40  CO.  '880  ammonia. 
25  CO.  magnesia  mixture. 
6  grammes  of  citric  acid. 


200  o.c. 


This  yielded  a  precipitate  which,  when  converted  into  pyrophosphate,  weighed 
'6816  grammes. 

The  filtrate  from  this  was  evaporated  in  a  platinum  dish,  ignited,  dissolved  in 
HCl,  the  PaOj  precipitated  by  addition  of  ammonia  in  a  small  bulk.  This  yielded 
•0065  grammes  Mg^P^Oy. 

Experiment  V, — This  was  conducted  to  ascertain  the  effect  of  iron  in  the  presence 
of  citric  acid  in  preventing  precipitation.  The  quantities  of  solution  were  the  same  as 
in  Experiment  L,  but  '85  grammes  of  ferrous  sulphate  and  2  grammes  citric  acid  were 
dissolved  in  the  water  previous  to  precipitation. 

The  precipitate  formed  was  separated  by  filtration  as  before,  and  the  filtrate  evapo- 
jm^  Ignited,  and  ^he  phosphoric  acid  determined  by  means  of  the  molybdenum  process. 
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This  yielded  Mg  J,0,  -0080. 

Experinimt  7J.— The  same  quantities  of  the  solutions  were  used  in  this  case,  but 
the  ferrous  sulphate  was  increased  to  -7  grammes,  and  the  citric  acid  to  5  grammes. 

The  filtrate  was  treated  as  in  Experiment  V.,  and  yielded  Mg,P,Oy  '0066  grammes. 

E.vpenmmt  VII. — This,  and  the  following  two  experiments  were  conducted  to 
determine  the  effect  of  alumina  on  the  solubiHty.  '6  grammes  potash  alum  and  2 
grammes  citric  acid  were  dissolved  in  95  c.c.  water,  and  the  solution  made  up  to  the 
same  strength  as  in  Experiment  I. 

The  direct  precipitate  weighed  -6425  grammes  Mg^PaO^.  The  filtrate  was 
evaporated,  ignited,  fused  with  a  httle  sodic  cai'bonate  and  the  phosphoric  acid 
estimated  with  molybdenum. 

This  gave  Mg^P^O,  -0055  grammes. 

E.vper'umnt  VIII. — A  similar  experiment  to  the  last,  but  1*6  grammes  of  alum  and 
i)  grammes  citi'ic  acid  were  used. 

The  direct  precipitate  weighed  '6340  grammes. 

The  filtrate  treated  as  in  Experiment  VII.  gave  Mg,P,Oy  -0095. 

Experirmnt  IX. — A  similar  experiment  to  VII.  to  VIEE.,  but  6  grammes  of  alum 
and  5  grammes  citric  acid  were  used. 

The  direct  precipitate  weighed  '6300  granunes,  and  the  filtrate  yielded,  when 
treated  as  before,  -0100  grammes. 

From  these  experiments  it  is  evident : — 

I.  That  the  presence  of  citric  acid  increases  slightly  the  solubility. 

II.  The  presence  of  iron  makes  no  perceptible  difference  in  this  respect,  the  solu- 
bility being  determined  by  the  quantity  of  citric  acid  present. 

III.  Alumina  increases  slightly  the  solubility,  but  the  quantity  dissolved  seems  to 
be  beyond  a  certain  point  determined  by  the  citric  acid  rather  than  the  alumina  present. 

IV.  That  the  influence  of  alumina  is  not  so  marked  as  is  generally  supposed.  The 
widespread  idea  that  alumina  j)revents  the  precipitation  is  doubtless  due  to  the  fact 
that  in  the  presence  of  much  alumina  the  precipitate  forms  very  slowly,  but  the  almost 
complete  separation  is  merely  a  matter  of  time. 

By  subtracting  the  solubihty  of  ammonio-magnesic  phosphate  in  ammonia  water 
(1  in  4)  from  the  increased  solubility  due  to  citric  acid  and  alumina,  and  dividing  by  the 
quantity  of  citric  acid  in  grammes,  we  arrive  at  the  quantity  of  phosphoric  acid 
expressed  as  Mg^P^O^,  held  in  solution  by  1  gramme  of  citric  acid. 

In  making  tlie  correction  for  solubihty,  I  therefore  propose  to  add  '001  grammes 
MgjP^O,  for  every  100  c.c.  of  solution,  and  in, addition  to  allow  '0015  foreVery  gramme 
of  citric  acid  used  in  the  determination.  This  would,  in  a  determination  where 
2  grammes  of  substance  were  taken,  and  the  liquid  amounted  to  250  c.c,  and  where  it 
was  necessary  to  use  2  graiumcs  of  citric  acid,  amount  to  '18  per  cent.  P^O^.  The  allow- 
ance is  not  great,  but  it  is  perceptible,  and  should  in  all  cases  be  made. 

I  liave  had  experience  with  the  citric  acid  process  for  many  years  past,  and  as  I 
liave  always  found  it  give  excellent  results,  I  may,  perhaps,  be  allowed  to  sketch  the 
method  which  I  pursue.  About  two  grammes  of  the  finely  powdered  substance  are 
weighed  accurately,  transferred  to  a  beaker  and  decomposed  with  K(Jl^  ^sc^  N^tsssK^ 
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necessary  a  drop  or  two  of  HNO^.  Tlie  solution  is  then  evaporated  to  dryness  in 
a  water-bath,  taken  up  with  HCl,  and  after  digestion,  the  insoluble  silicious  matter  is 
separated  by  filtration  ;  a  weighed  quantity  of  citric  acid  is  added  ;  the  solution  heated 
up  nearly  to  boiling  point;  and  a  weighed  quantity  of  oxalate  of  ammonia  added.  The 
quantities  used  must  vary  with  the  substance  under  examination,  the  knowledge  only 
being  acquired  by  experience,  but  it  is  seldom  necessary  to  add  more  than  two  grammes 
citric  acid  or  2  5  grammes  oxalate  of  ammonia.  The  free  acid  is  then  just  neutralised, 
with  dilute  ammonia,  and  acetic  acid  added,  to  decidedly  acid  reaction.  The  hquid  is 
kept  simmering  for  a  few  minutes  with  constant  stirring,  and  after  standing  a  short  time 
the  oxalate  of  hme  filtered.  Great  care  must  be  observed  not  to  have  too  large  an  excess 
of  oxalate  of  ammonia  present,  as  oxalate  of  magnesia  in  an  ammoniacal  solution  is 
somewhat  easily  precipitated.  To  the  filtrate  ammonia  of  '880  sp.  gr.  is  added  to  about 
one-fourth  of  the  bulk,  and  to  the  hquid,  v^hich  must  remain  clear,  or  only  slowly  throw 
down  a  small  precipitate,  due  to  the  magnesia  present,  magnesia  mixture  is  added  in 
moderate  excess.  The  liquid  must  be  set  aside  with  occasional  stirring  for  the  precipitate 
to  foiTU — the  time  required  being  principally  determined  by  the  quantity  of  alumina 
present.  It*  is  best,  however,  to  allow  it  to  stand  overnight,  altliough  in  cases  where  the 
alumina  is  absent,  or  small,  the  precipitation  will  be  found  to  be  complete  in  two  hours. 
The  precipitate  is  then  separated  from  the  liquid  by  filtration,  dissolved  in  as  httle  HCl 
as  possible,  and  reprecipitated  with  one-third  of  its  bulk  of  ammonia.  After  allowing  to 
stand  for  two  hours  with  occasional  stu'ring,  it  may  be  filtered,  and  after  drying 
converted  into  MgJ*307. 

The  oxalate  of  hme  is  converted  to  CaCO,  by  gentle  ignition,  weighed,  dissolved 
in  HCl,  and  tested  for  P3O5,  which  may  be  present  in  small  quantities,  and  which 
should  be  determined. 

From  these  data,  and  by  correction  for  the  shght  solubiHty,  the  percentages  may 
be  calculated. 

Warrington  has  made  the  statement  that  oxalate  of  lime  is  soluble  to  a  perceptible 
extent  in  citrate  of  ammonia,  and  in  order  to  ascertain  the  truth  of  this  statement  the 
following  experiment  was  made:  One  gramme  of  pure  CaCOj  was  dissolved  in  HCl,  five 
grammes  citric  acid  aided,  then  two  grammes  oxalate  of  ammonia,  the  liquid  (about 
100  c.c.)  just  neutraUsed  with  dilute  ammonia,  and  acidified  with  acetic  acid.  The 
precipitation  was  conducted  in  a  hot  solution,  and  after  allowhig  to  stand  for  a  few 
minutes  the  Hquid  was  filtered.  The  filtrate  was  evaporated  in  a  platinum  dish,  ignited, 
the  residue  dissolved  in  HCl,  and  the  lime  precipitated  as  oxalate  in  a  very  small  bulk. 
This  yielded  CaC03  '0020  grammes. 

It  must  be  remembered  that  the  citric  acid  used  (five  gi'ammes)  is  far  in  excess  01 
that  required  in  an  analysis,  and  supposing  the  solubility  to  be  entu-ely  due  to  the  citric 
acid,  we  should  have  only  -0008  grammes  of  CaCOj  dissolved  where  two  grammes  citric 
acid  wore  used.  Tliis,  with  two  <,u-ammes  of  substance  taken,  would  only  represent  -02 
per  cent.  Ca(3,  a  quantity  so  small  as  to  hu  uisignificant,  and  certainly  not  exceeding  the 
probable  error  where  a  large  quantity  of  lime  is  present. 

In  accuracy,  the  process  as  described — when  all  precautions  are  taken — is  unsur- 
paBsed  by  any,  and  gives  strictly  reliable  results. 
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When  the  quantity  of  phosphoric  acM  proseTit  ia  small,  and  the  iron  and  alumina 
large,  the  molybdenum  process  must  be  used;  but  with  a  large  percentage  of  phosphoric 
acid,  the  citric  acid  process  is  aU  that  can  be  dcsirfid, 

Mr,  Bernard  Dyer  said  that  the  process  described  was  one  which  he  had  nsed  for  soveral 
years  past,  and  the  results  were  thoroughly  reliable.  With  regard  to  the  time  during  which  the 
precipitate  fitandB»  be  might  say  that  in  the  case  of  guauos  or  bone  ashes  where  the 
proportion  of  iron  and  alumina  was  slight  and  the  qaantitj  of  citric  acid  small,  the 
precipitation  was  quite  complete  within  one  hour  or  one  and  a-half  hours  at  the  ontside. 
Where  muoh  iron  or  alumina  was  present,  it  was  certainly  desirable  to  leave  the  precipitation 
for  the  first  time  standing  overnight.  He  beheved  the  errors  which  cheniifits  fell 
into,  and  the  impossibly  high  results  too  often  obtained,  were  due  to  a  great  extent  to  the 
formation  of  oxalate  of  magnesia.  He  always  re-dissolved  the  precipitate— the  trouble 
was  next  to  nothing,  and  it  ouly  extended  the  duration  of  the  analysis  by  oue  and  a  half 
hours.  It  was  quite  possible  to  make  mx  phosphoric  acid  determinations  in  a  day  by 
I  hat  method. 

Mr.  Hehner  said  that  the  question  of  phosphoric  acid  determination  wa4  one  at  which 
he  had  worked  a  good  deal,  and  in  which  he  took  much  interest.  He  did  not  wish  to 
insinuate  thai  Mr.  Smotham's  and  Mr.  Dyor'a  results  were  incorrect,  but  if  correct  they  weic 
so  only  by  a  fortunate  balance  of  the  different  errors  of  the  method.  Thus  the  great 
strength  of  the  ammonia  used  for  precipitating  and  washing  (1  to  3  of  strong  ammonia)  caused 
a  loss  by  imperfect  precipitfttion  and  solubility,  whilst  the  proper  strength  was  1  of  strong 
ammonia  to  9  of  water,  or  1  of  ammonia  of  Fresenius'  strength  (specific  gnivity  0"9C)  to 
B  of  water.  It  hail  long  been  shown  (by  Kissel)  that  any  corraotion  for  sotubility  of  the 
ammonium  magnesium  phosphate  in  such  dilute  ammonia  ought  not  to  be  made,  the 
precipitate  being  practically  insoluhlo  in  the  dilute  ammonia ;  he  thought  the  correction  had 
been  completely  dropped.  Another  eause  of  error  was  that  the  maguesta  mixture  used  by 
Mr.  Smetham  was  sulphate  of  magnesia  mixture.  He  thought  that  had  bpcu  completely^ 
given  up,  and  that  it  was  well  understood  that  from  such  sulphate  mixture  Ifasic  sulphates 
almost  invariably  entered  into  the  phosphate  prdcipitates.  He  did  not  see  how  Mr. 
Smetham's  results  went  at  all  to  show  the  solubility  of  the  precipitate  In  ddtite  ammonia, 
as  in  all  of  Mr.  Smetham'g  experiments  magnesia  mixture  was  invariably  present,  and  it 
was  known  that  in  the  presonoe  of  magnesia  mixture  the  solubility  was  very  different 
from  that  when  dilute  ammonia  only  was  employed.  He  considered  the  molybdio  method 
a  far  better  one,  and,  after  all,  the  easier  and  cheaper  of  the  two,  no  re- dissolving  and  re- 
precipitating  of  precipitates  and  objectionable  corrections  for  solubilities  being  required. 
It  certainly  allowed  of  the  employment  of  smaU  quantities  of  manure  only,  but  if  the  work 
was  done  with  dud  regard  to  all  circumstances  there  was  no  chance  of  error.  Most  of  Mr. 
ismetham's  results  were  too  high,  and  he  attributed  this  to  the  presence  of  sulphate  of 
magnesia  in  the  precipitate  and  to  over- correct! on. 

Mr.  Smetham,  in  r<dply,  said  that  he  had  many  times  worked  the  molybdate  and  citric 
acid  processes  together  on  samples  of  mineral  phosphate^  and  only  once  had  they  diflered 
more  than  0*2  per  cent. ;  in  the  msjority  of  cases  the  difference  being  within  *05  per  cent. 
In  the  only  case  in  which  they  differed  he  found  on  repeating  that  the  molybdate  process 
was  at  fault.     He  diflered  entirely  from  Mr.  Hehner  aa  to  the  solubility.     Many  experiments 
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had  proved  that  where  the  quantity  of  ammonia  was  lessened,  the  solnbility  became 
greater.  He  took  particular  care  to  prove  the  purity  of  the  precipitate ;  he  thought  it 
might  Eafely  be  couBidered  as  haying  been  due  to  the  solubility  only ;  the  magnesia  mixture 
he  used  wae  made  with  sulphate,  but  in  his  ordinary  work  he  always  tested  the  precipitates, 
and  found  that  they  were  quite  pure,  and  that  was  more  than  could  always  be  said  of  the 
molybdate  process,  by  which,  when  the  precipitates  were  tested,  there  was  a  trace  of  iron 
carried  down.  There  was  more  danger  of  oxalate  of  magnesia  being  precipitated  than  of 
the  basic  sulphate,  and  it  was  for  that  reason  he  pat  special  stress  on  the  necessity  of 
weighing  the  oxalate  of  ammonia  used.  With  due  care  his  process  gave  quite  as  aaoorale 
results  as  the  molybdate  process,  since  it  was  possible  to  work  with  four  times  the  quantity 
of  substance,  and  errors  in  weighing,  &o.,  wore  therefore  considerably  diminished,  and  aa 
it  was  also  more  expeditious  and  less  expensive,  it  was  to  be  preferred  where  many  analyses 
had  to  be  performed. 


NOTE  ON  THE  ANALYSIS  OF  SOME  SAMPLES  OF  CHL\N  TURPENTINE. 

By  a,  W.  WioNEH,  F.C.S, 
Read  before  the  Society  of  Public  Analysts^  on  2nd  June^  18S0, 
Chia»  turpentine  has  for  many  years  past  been  almost  unknown  in  this  country,  and  it8 
use  m  pharmacy  had  almost  entirely  ceased,  but  special  interest  has  been  directed  to  it  of 
late  by  the  statement  of  the  success  with  which  Professor  Clay  has  been  using  it  in  the 
treatment  of  cases  of  cancer.  Great  difficulty  was  experienced  in  obtabing  even  a  small 
supply  of  the  gcunine  article,  and  Professor  Clay  stated  that  more  than  96  per  cent,  of  the 
samples  which  he  had  seen  were  spurious.  I  have  examined  some  samples  of  undoubted 
genuineness  in  order  to  obtain  a  standard  for  future  comparison. 

The  description  given  in  Fliickiger  and  Hanbury*8  Pharmacofjraphia  is  as  follows  :^-^B 
"  A  soft  solid  becoming  brittle  by  exposure  to  the  air  ;  viewed  in  mass  it  appears  opaque,  and 
of  a  dull  brown  hue.     If  pressed,  while  warm,  between  two  slips  of  glass,  it  is  seen  to  be 
transparent,  of  a  yellowish  brown,  and  much  contaminated  by  various  impurities  in  a  state 
of  fine  division.     It  has  an  agreeable,  mild  terebinthinous  odour  and  very  little  taste.'* 

As  to  its  chemical  composition,  Pharmacographin  says — ^that  it  consists  of  resin 
and  essential  oil ;  the  former,  i.^.  the  resin,  being  probably  identical  with  the  alpha  resin 
of  mastich. 

The  first  sample  which  I  examined  (obtained  from  Messrs.  Allen  &  Hanbnrys)  was  very 
probably  a  portion  of  the  sample  referred  to  in  Pharmacogm fthin ,  and  would,  in  all 
probabiUty,  be  10  or  15  years  old.  It  was  of  an  opaque  yellow  brown  colour,  rather  too  sofl 
to  make  a  good  pill  mass  alone,  very  slightly  sticky,  and  covered  on  the  surface  with  a 
whitish  powder,  which  appeared  to  consist  of  parts  of  the  resin  itself,  acted  on  by 
the  atmosphere.  A  small  portion  was  melted  and  dropped  into  cold  water  so  as  to  form 
tears,  and  the  sp.  gr.  of  these  tears  was  found  to  be  1060  at  60*^  F,  If  one  of  these 
fragments  is  gradually  heated  iu  water  to  the  boiling  point,  it  melts  and  expands  rapidly^ 
becoming  lighter  than  the  water,  and  floating  as  a  film  on  the  surface. 

With  the  exception  of  a  small  amount  of  mineral  impurities,  consisting  chiefly  of  sandj 
it  dissolves  readily  in  boiling  alcohol  60  o.p.,  which  becomes  slightly  milky  when  cold,  m 
The  resin  is  precipitated  as  a  white  powder  on  dilution  with  water.  V 

Absolute  alcohol  diasolvea  it  readily  eveu  in  the  cold  ;  so  also  do  ether,  chloroform 
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and  bisnlphide  of  carbon.  Petroleum  spirit  and  turpentine  dissolve  it  readily  on 
warming,  and  wood  naptha  dissolves  it  slowly  on  warming,  the  solution  becoming 
slightly  milky  on  cooling. 

A  portion  was  distilled  with  water  for  the  volatile  oil,  which  was  found  to  amount  to  a 
little  over  9  per  cent. 

A  20  per  cent,  solution  of  the  turpentine  itself  was  examined  in  the  polariscope,  and 
gave  a  right-handod  rotation  of  9^  12'  in  a  tube  200  m.m.  long  for  the  sodium  ray. 

The  essential  oil  from  the  same  solution  gave  a  rotation  of  1^  54 '  for  the  sodium  ray, 
leaving  7^  18'  as  the  rotation  due  to  the  resinous  constituents. 

The  sample  contained  two  different  resins,  one  of  which    saponifies  readily  with 
carbonate  of  soda,  and  the  other  saponifies  with  somewhat  more  difficulty,  but  forms  a  far- 
less  soluble  soap.     This  latter  is  present  in  by  far  the  larger  quantity,  and  it  appears 
likely  from  its  appearance  and  character  that  it  corresponds  pretty  closely  with  the  alpha 
resin  of  mastich. 

Dividing  these  resins  as  far  as  possible  by  solubility,  the  sample  appeared  to  contain 
as  follows: — 

Volatile  Oil 9*2  percent. 

Alpha  Resin 790 

Gamma  Resin  4-0        „ 

Benzoic  Acid  traoeB 

ImpxiritieB,  chiefly  sand 7-3        „ 

99-5 

The  second  sample  I  examined  was  a  portion  of  a  new  supply  just  received  in  this 
country,  but  coming  through  almost  the  same  channel  as  the  first  one.  It  was,  of  course, 
newer,  and  probably  from  that  cause  somewhat  softer ;  the  brittle  characteristic  of  the 
original  sample  was,  however,  strongly  marked,  and  the  tears,  which  had  been  produced  by 
letting  a  few  drops  fall  into  the  water,  were  sufficiently  brittle  to  break  when  allowed  to  fall 
on  to  the  table. 

A  20  per  cent,  solution,  examined  in  the  polariscope  with  a  sodium  flame  gave  a 
rotation  of  7°  46 ',  of  which  1°  54 '  was  due  to  the  volatile  oil,  and  the  difference  6®  62 '  to 
the  resin.  Apparently,  therefore,  there  was  some  slight  difference  in  the  optical  rotatory 
power  of  the  resin  in  this  sample. 

Saponified  and  treated  in  the  same  way,  it  gave  the  following  results : — 

Volatile  Oil 

Alpha  Resin 

Qamma  Resin  

Benzoic  Acid  

Imparities— ash 

Woody  fibre     . . 

The  sp.  gr.  of  this  sample  was  1052,  or  rather  higher  than  the  old  one. 

A  third  sample  of  very  similar  appearance  was  procured  in  London  from  another 
source.  This  was  probably  old,  although  perhaps  not  so  old  as  the  first  sample  above 
referred  to. 

The  sp.  gr.  was  1048.  The  rotation  in  the  polariscope  was  practically  identical  with 
the  first  sample.    The  analysis  showed,  however,  a  larger  peroentagia  oC  ^<^\sbJs^^  ^s^^^^tol. 


9-2  per  cent 

81.0 

6-0 

» 

traces 

1-4 

> 

20 

99-6        , 

, 
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12 -1  per  cent.,  and  it  contained  a  mere  trace  of  ash  and  a  smaller  proportion  of  impurities. 
This,  which  was  to  all  appearance  a  genuine  sample,  was  eyidentlj  more  earefolly  collected. 

A  fourth  sample,  also  purchased  from  a  London  wholesale  house,  was  obviously  a 
spurious  one,  and  I  record  its  characteristics  here  simply  to  enable  such  samples  to  be 
distinguished.  In  colour,  appearance  and  smell  it  closely  resembled  Canada  balsam  ;  it  was 
softer  and  far  more  tenacious  than  genuine  Ghian  Turpentine,  so  sticky,  in  fact,  that  it  was  with 
difficulty  it  could  be  removed  from  the  fingers.  When  a  portion  was  rubbed  on  the  hand  the 
smell  was  extremely  puugent  and  persistent.  The  sp.  gr.  was  1000  or  exactly  identical  with 
water  at  60^  F.  In  connection  with  this,  it  should  be  borne  in  mind  that  the  sp.  gr.  of 
Canada  balsam  is  less  than  water,  some  samples  being  as  low  as  970.  Its  rotatory  power 
in  the  polariscope  was  6^*15 'for  a  20  per  cent,  solution  in  atube  200  m.m.  long ;  that  is,  it 
was  only  about  two-thirds  of  the  rotation  of  the  genuine  samples.  It  yielded  about  26  per 
cent,  of  volatile  oil,  or  more  than  twice  that  contained  in  the  genuine  samples,  and  the 
rotation  due  to  the  volatile  oil  was  3*^  36 ',  leaving  only  2^*  39 '  due  to  the  rotation  of 
the  resin,  or  less  than  half  that  of  the  genuine  samples.  The  solubility  in  alcohol,  ether, 
chloroform,  petroleum  spirit,  naphtha,  bisulphide  of  carbon,  and  turpentine  showed  no 
difference  from  the  genuine  samples  which  was  capable  of  being  used  for  discrimination. 
It  appeared  to  contain  about  70  per  cent,  of  a  resin  which  corresponded  in  some  respects 
to  the  alpha  resin  found  in  the  genuine  samples,  but  was  of  a  darker  colour,  and  formed 
a  much  harder  and  more  brittle  soap,  while  I  could  not  detect  the  ^  slightest  trace  of 
benzoic  acid.  My  opinion  is  that  this  sample  was  mainly  a  mixture  of  Colophony  and 
Canada  balsam. 

It  appears  most  probable  that  the  Chian  turpentine,  described  as  Cyprian  or  Syrian,  or 
Chio,  in  Watts  Dictionary^  p.  920,  was  a  sample  of  this  kind,  for  the  description  there 
states,  among  other  things,  that  it  was  viscid,  and  had  an  aromatic  taste  like  that  of 
mastich,  both  of  which  statements  correspond  exactly  with  this  spurious  sample,  but  are 
incorrect  as  regards  the  genuine  samples  first  referred  to. 


NOTES    ON    CREAM    OF    TARTAR. 
By  AiiPBED  H.  Allen. 
Read  before  the  Societtf  of  Public  ATtahjsts^  on  14th  Aprils  1880, 
Crude  tartar  or  argol  is  well-known  to  be  a  crystalline  crust  deposited  during  the  ferment- 
ation of  grape  juice.     It  consists  largely  of  acid  potassium  tartrate,  but  if  plaster  be  used 
in  the  manufacture  of  the  wine,  the  tartar  contains  a  large  proportion  of  calcium  tartrate. 

Cream  of  tartar  is  generally  admitted  to  be  a  preparation  obtained  by  boiling  crude 
tptar  or  argol  with  water,  filtering,  and  crystallising  the  salt  from  the  clear  liquid.  The 
term  *'  cream  "  of  tartar  is  derived  from  the  fact  that  during  the  evaporation  of  the  liquid 
the  salt  is  deposited  in  white  crystalline  crusts  on  the  surface  of  the  solution. 

Cream  of  tartar  thus  obtained  consists  chiefly  of  potassium  hydrogen  tartrate, 
KELCflftf,.  All  commercial  samples  contain  more  or  less  tartrate  of  calcium,  which, 
though  nearly  insoluble  in  pure  water,  dissolves  with  moderate  facility  in  a  hot  solution  of 
acid  tartrate  of  potassium. 

According  to  the  British  Pharmacopaia,  cream  of  tartar  is  a  synonym  for  the  acid 
tartrate  of  potosh,  but  the  solution  in  hydrochloric  acid  is  admitted  to  be  "  rendered  slightly 
iarbJd  by  oxalic  acid  *'  after  neutralization  by  ammonia. 
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Accordinpr  to  Pereira,  cream  of  tartar  ''  contains  from  two  to  five  per  cent."  of  calcinm 
tartrate.  All  the  specimens  which  Thomson  examined  contained  *'  rather  more  than  five 
per  cent."  Stille  and  Maisch  say,  *<  The  amount  of  tartrate  of  calcium  contained  in  crude 
tartar  varies  between  6  and  15  per  cent." 

According  to  R.  Warington — a  high  authority  on  this  subject — the  proportion  of 
tartaric  acid  existing  as  neutral  tartrates  in  refined  tartars  varies  from  one  and  a-half  to 
seven  per  cent.  Taking  these  amounts  as  calcium  tartrate,  we  may  say  that  the  proportion 
of  that  salt  existing  in  cream  of  tartar  is,  according  to  Warington,  from  20  to  8*8  per  cent. 
In  my  capacity  of  Public  Analyst,  Thave  recently  received  from  inspectors  14  samples 
of  cream  of  tartar  which  have  been  considered  genuine.  These  were  obtained  at  various 
small  towns  and  villages  in  Derbyshire  and  the  West  Riding  of  Yorkshire,  and  their 
purchase  extended  over  some  ten  months.  As  one  of  the  tests  of  purity,  I  am  in  the  habit 
of  igniting  a  known  weight  of  the  sample,  boiling  the  residue  with  water,  filtering,  and 
again  igniting  the  residue.  This  last  product,  when  moistened  with  carbonate  of  ammonium, 
consists  essentially  of  calcium  carbonate.  If  the  original  cream  of  tartar  was  pure,  it 
should  dissolve  completely  in  hydrochloric  acid,  or  leave  merely  a  faint  trace  of  residue. 
Evidently  its  weight  represents  the  calcium  in  the  original  sample,  and  if  the  amount  be 
multiplied  by  the  factor,  1*88,  we  obtain  a  very  fair  estimate  of  the  proportion  of  calcium 
tartrate  originally  existing  in  the  sample.  In  the  fourteen  samples  referred  to,  the  highest 
percentage  of  "  insoluble  ash  "  (=  CaCOg)  found  was  6*46  per  cent.,  the  next  being  6*36,  and 
no  other  above  4*68.  The  lowest  amount  was  2*60,  and  the  mean  of  the  whole  fourteen 
was  exactly  four  per  cent.  Multiplying  these  numbers  by  1*88  we  find  that  the  highest 
amount  of  tartrate  of  lime  met  with  was  1214  per  cent.,  the  lowest  4*89  per  cent.,  and 
the  average  7*52  per  cent.  In  the  case  of  the  two  samples  yielding  6*46  and  6*86  per 
cent.,  of  insoluble  ash,  I  ascertained  the  amount  of  matter  left  on  boiling  the  origiual 
sample  with  water,  and  found  8*15  and  8*85  per  cent,  respectively.  These  residues, 
insoluble  in  water,  were  soluble  in  hydrochloric  acid,  and,  as  far  as  my  notes  go, 
appear  to  have  consisted  of  calcium  tartrate.  Hence,  if  8*15  be  substracted  from  12*14 
per  cent.,  we  have  a  remanet  of  nine  per  cent,  legitimately  present  as  a  soluble  constituent 
of  the  cream  of  tartar. 

The  following  table  shows  the  proportions  of  calcium  tartrate  present  in  cream  of 
tartar,  according  to  different  observers  : — 

Neutral  Calcium  Tartrate. 
-  CaC,ll~o;r 

I'creira 2    to    6  per  cent. 

ThomiY'"  . .     6    to    G        „ 

Warington  2    to    8*8     „ 

Vauquelin  6    to    7        „ 

Paul        1     to     10  or  12  per  cent. 

Allen 4-9  to    9  per  cent. 

In  contradistinction  to  the  above  results,  on  September  24th,  1879,  at  Chertsey  Petty 
Sessions,  Mr.  William  Hodgkinson,  of  Aldersgate  Street,  when  under  examination  as  a 
witness  for  the  defence  of  a  druggist  who  had  been  prosecuted  for  selling  cream  of  tartar 
obtained  from  Messrs.  Hodgkinson  &  Co.,  is  reported  to  have  stated  that — 

1.  **  Cream  of  tartar  was  sent  to  this  country  from  Spain  and  France,  and  came  in  a 
state  that  was  known  as  argol." 


116  THE   ANALYST. 


2.  ''  The  article  sent  to  Mr.  Boyee  (the  defendant)  was  the  yery  finest  that  conld  be 
obtained.'"'' 

8.  "  Argol,  or  cream  of  tartar,  was  the  natural  product  of  the  fermentation  of  the 
juice  of  the  grape." 

4.  <*  It  was  impossible  to  have  cream  of  tartar  without  tartrate  of  lime,  and  he  was 
informed  from  the  best  authority  that  it  was  generally  found  in  quantities  from  10  to  20 
per  cent.,  and  the  lowest  he  had  ever  heard  of  was  7  per  cent."'^' 

5.  "  He  could  not  account  for  the  very  small  amount  of  baryta  being  with  the  drug, 
but  had  seen  it  with  cream  of  tartar  before." 

In  the  course  of  a  correspondence  in  the  Pharmaceutical  Journal,  which  arose  out  of 
the  above  evidence.  Dr.  Redwood  wrote : — *'  The  cream  of  tartar  alluded  to  by  Mr. 
Hodgkinson,  was  represented  by  the  grinder  as  having  been  obtained  by  the  delivery  order 
for  *  cream  of  tartar  in  its  crude  state,'  which,  of  course,  means  the  usual  roughly 
crystallised  cream  of  tartar,  a  very  different  thing  from  crude  tartar  or  argol." 

Here  then  we  have  a  general  consensus  of  opinion  that  cream  of  tartar  contains  a 
maximum  amount  of  nine  or  ten  per  cent,  of  calcium  tartrate,  and  is  distinct  from  argol ; 
while,  on  the  other  side,  Mr.  Hodgkinson  stands  alone  with  his  evidence  that  cream  of  tartar 
and  argol  are  identical,  and  that  the  former  contains  a  very  considerable  proportion  of 
calcium  tartrate. 

With  a  view  of  ascertaining  by  direct  experiment  how  far  calcium  tartrate  could  exist 
normally  in  cream  of  tartar,  I  have  instituted  the  following  experiments  : — 

Pure  calcium  tartrate  was  prepared  by  precipitating  calcium  chloride  by  neutral  sodium 
tartrate  prepared  from  pure  tartaric  acid  and  carbonate  of  sodium.  The  analysis  of  the 
salt  showed  that  it  was  strictly  neutral  in  composition. 

Pure  potassium  hydrogen  tartrate  was  prepared  by  dividing  a  solution  of  pure  tartaric 
acid  into  two  equal  portions,  neutralising  one  with  potassium  carbonate,  and  adding  the  other. 

Weighed  quantities  of  the  last  product  were  dissolved  in  known  measures  of  boiling 
water,  an  excess  of  moist  tartrate  of  calcium  added,  the  liquid  boiled  for  a  short  time, 
filtered  boiling  hot,  and  the  crystals  of  cream  of  tartar  deposited  on  the  cooling  of  the 
filtrate  were  analysed.  In  this  manner,  products  were  obtained  which  contained  as  much 
calcium  tartrate  as  would  dissolve  in  the  measure  of  boiling  solution  of  tartrate  of  potassium 
employed.     The  only  variable  condition  was  the  proportion  of  water  used. 

It  was  not  found  practicable  to  dissolve  the  acid  tartrate  of  potassium  in  fifteen  times  its 
weight  of  boiling  water.  Hence  1  in  25  was  the  strongest  solution  employed.  The 
following  are  the  percentages  of  insoluble  ash  and  anhydrous  neutral  tartrate  of  calcium 
contained  in  the  different  products  : — 

Proportion  of  water  used.  Insoluble  Ash   x   1-88 

1.  25  parts 3-10  per  cent. 

Ik.  25     „ 3-28 

2.  r>0     , 3-40 

2a.  50    , ..  3-30 

3.  75     „        4.40 

3a.  75     „        4.80 


. .     5-82  per 

cent. 

.     616 

<t 

. .     6-39 

.     6-20 

.     8.27 

»» 

..     9.02 

*  Notwithstanding  Mr.  HoJgkinson's  evidence,  it  is  satisfactory  to  know  that  before  the  above  case 
(selling  cream  of  tartar  containing  11'7  per  cent,  of  tartrate  of  lime,  and  0*6  per  cent,  of  BaSO^)  was 
hoard,  his  firm  supplied  to  a  Sheflield  pharmacist  a  highly  satisfactory  article,  containing  barely  seven 
per  ceni.  of  tartrate  of  calcium,  and  no  trace  of  barium  sulphate. 
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From  these  refiutts^  obt&med  in  my  laboratory  by  Mr.  W.  F.  Cooker,  it  appefurs  that 
the  proportion  of  calcium  tartrate  contained  in  cream  of  tartar  is  greater  the  larger  the 
proportion  of  water  used  for  solution.  The  proportions  uf  caleiuin  tartrate  are  not  always 
Btrictly  coDstant  even  under  apparently  atmilar  conditions.  An  additional  experimoDt  was 
made  by  eyaporating^  at  a  boiling  temperatare,  a  solution  in  50  parts  of  water,  and 
gkimaiing  off  the  cr>'gtals  from  the  surface  aa  fast  as  they  formed.  The  product  so  obtained 
contained  6*8  per  cent,  of  calcium  tartrate. 

The  above  experiments  clearly  show  that,  with  such  a  proportion  of  water  as  is  likely  to 
be  used  in  practice,  the  product  will  not  contain  more  than  nine  or  ten  per  cent,  of  calcium 
tartrate,  and  this  conclusion  is  fully  confirmed  by  the  general  experience  as  to  the  composition 
uf  cream  of  tartar.  One  or  two  per  cent,  in  excess  of  ten  may  be  allowed  as  a  margin,  but 
it  may  be  safely  concluded  that  any  sensibly  greater  proportion  of  calciam  tartrate  is  not  a 
normal  constituent  of  the  sample. 

The  higher  amounts  of  calcium  tartrate  occasionally  found  in  cream  of  tartar  are, 
doubtless,  due  to  adulteration  by  compoundB  of  calcium*  Bophiatication  by  cliloride  of 
calcium  is  said  to  have  occurred,  and  there  are  authentic  cases  of  adulteration  by  chalk  and 
marbie.  In  a  cream  of  tartar  sold  near  Pontefract,  I  recently  found  20  per  cent,  of  sulphate 
of  calcium'^  (anhydrous),  probably  added  as  plaster  of  Paris,  and  in  a  recent  instance  in 
America,  as  much  as  76  per  oent.  of  terra  alba  is  reported  to  have  been  present, 

I  believe  that  in  many  oases  in  which  a  high  percentage  of  calcium  tartrate  has  been 
found,  sulphates  were  also  present,  and  hence  the  calcium  tartrate  did  not  exist  wholly  in 
that  form  in  the  sample,  but  was  the  result  of  a  double  decomposition  on  treating  the  cream 
of  tartar  with  water. 

In  the  sample  in  which  I  fonnd  20  per  cent,  of  calcium  sulphate,  there  was  also  2*8  per 
cent,  of  sulphate  of  barium.  In  a  case  at  Hudderafield,  Mr.  Jarmain  found  the  same 
impurity  in  the  form  of  crystalline  heavy-spar,  and  in  many  other  cases  small  proportions 
of  barium  sulphate  have  been  met  with.  Dr.  Redwood  suggests  that  the  sulphate  of  barium 
may  arise  from  the  yesn,  or  Spanish  earth,  used  for  plastering  wiue.  He  appears  to  ignore 
the  fact  that  barium  sulphate  is  an  insoluble  body.  Other  apologists  for  its  presence  have 
suggested  that  it  has  its  origin  in  the  stones  employed  for  grinding  the  drug.  On  this  point 
I  feel  I  cannot  do  better  than  quote  an  editorial  which  appeared  in  the  Pharmactutlcal 
Journal  for  November  22nd,  1879  : — 

•*  The  weight  uf  cream  of  tartar  ground  by  one  pair  of  stones  will  sometimea  amount 
to  15  or  20  tons  in  a  month,  and  if  only  one  per  cent,  of  sulphate  of  baryta  was  introduced 
into  the  powder  by  the  abrasioo  of  the  stones,  they  would  ^Qiy  soon  ceago  to  exist  as  stones, 
since  they  do  not  weigh  more  than  five  or  six  hundredweight  each.f  On  the  contrary,  the 
feet  is,  that  these  stones  wear  down  very  little,  and  last  a  very  long  time.  But  there  is 
another  point  of  evidence  especially  concluBive  eih  to  the  origin  of  the  sulphate  of  baryta  in 
cream  of  tartar,  and  this  is  the  fact  that  by  shaking  a  cask  of  cream  of  tartar  crystals  in 
such  a  manner  as  to  make  all  the  dust  settle  down  to  the  bottom,  almost  all  the  sulphate 
of  baryta  will  be  found  in  this  dust ;  in  one  instance  that  lately  came  within  our  knowledge 

•  ThiH  was  caJcultito^I  froui  tUe  Bolphatea.  The  oolcium  was  oouaiderably  in  cxccsa  at  that  correa* 
ponding  t«j  the  above  amouut  of  coleiani  sulphate. 

I  Atid  how  much  silica  would  the  cream  of  tartar  contain  ? 
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I 
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the  amount  was  no  less  than  45  per  cent.  There  iSi  therefore,  reason  to  helieje  that  the 
adulteration  of  cream  of  tartar  with  heavy  spar  is  sjstematicaUy  practised,  and  that  it  is 
prohablj  carried  out  by  throwing  a  handful  of  the  coarse  powder  here  afid  there  into  the 
casks  while  they  are  being  packed.'*  A  very  probable  origin  of  the  sulphate  of  barium  in 
ground  cream  of  tartar  is  the  objectionable  trade  practice  of  requiring  the  grinder  to  return 
ground  material  of  the  full  weight  of  the  article  sent  to  him  for  reduction,  thus  compelling 
him  to  make  up  the  inevitable  loss  of  weight  in  some  way. 


LAWS  OF   WISCONSIN. 
The  foUowing  is  an  Act  paused  by  the  State  of  Wi'tconsin. 
AN  ACT  to  prevent  the  adulteration   of  food  and  medicine,  and  provide   for  analysing  the  same. 
The  people  of  the  State  of  Wisconsin,  represented  in  senate  and  assembly,  do  enact  as  follows  : — 

Section  1.  The  governor  of  the  state  shall  appoint  one  of  the  professors  of  tlie  state  university  of 
safficient  competence,  knowledge,  skill  and  experience,  as  state  analyst,  whose  duty  it  shall  be  to  analyse 
all  articles  of  food  or  drink,  and  all  drugs  and  liquors  manufactured,  sold  or  used  within  this  state,  when 
submitted  to  him  as  hereinafter  provided.  The  term  of  office  of  snch  analyst  shall  be  three  years  from 
his  appointment,  unl*^s3  sooner  removed  by  the  appointing  power,  and  his  compensation  shall  not 
exceed  two  hundred  dollars  in  addition  to  his  annual  salary'  a;*  professor,  and  shall  be  paid  by  the  board 
of  regents  of  the  state  university,  from  the  university  fund. 

Section  2.  The  state  board  of  health  and  Nital  statistics,  medical  officers  of  health,  inspectors  of 
weights  and  measures,  l>()arda  of  supervisors  of  any  town,  boards  of  trustees  of  any  village,  alderman  or 
common  council  of  any  city  in  this  state,  or  a  majority  of  sai<l  corporate  bodies,  may,  at  the  cost  of 
their  respective  corporations,  purchase  a  sample  of  auy  food,  drugs  or  liquors  offered  for  sale  in  any 
town,  village  or  city  in  this  state,  in  violation  of  sections  numbers  one,  two  and  four  of  chapter  two 
hundred  and  forty-eight  of  laws  of  A.  D.  1879,  or  if  they  have  good  reasons  to  suspect  the  same  to  have 
l>een  sold  or  put  up  for  sale  contrary  to  the  provisions  of  said  chapter  two  hundred  and  forty-eight,  may 
submit  tlie  same  to  the  state  analyst  as  hereinafter  provided,  and  the  said  analyst  shall,  upon  receiving 
such  article  duly  submitted  to  him,  forthwith  analyse  the  same,  and  give  a  certified  certificate  to  such 
person  or  oflicers  submitting  the  same,  wherein  he  shall  fully  specify  the  result  of  the  analysis. 

Si^ction  3.  Any  person  purchasing  any  article  with  tlio  intention  of  submitting  it  to  an  analysis, 
shall,  after  the  purchase  shall  have  been  made  and  comi)leted,  forthwith  notify  the  seller  or  his  agent 
soiling  the  same,  of  his  or  thoir  intention  to  have  the  same  analysed  by  the  state  analyst,  and  shall 
oiTor  to  accompany  the  seller  or  his  agent  ^vith  the  article  purchased  to  the  to^\^l,  village  or  city  clerk  of 
the  pla'.i?  ill  which  the  article  was  bought,  jmd  shall  forthwith  remove  the  article  purchased  to  the  office 
of  8  lid  clerk,  and  in  the  prosonco  of  the  seller  or  his  ageut,  if  present,  divide  said  article  into  two  parts, 
civch  to  bo  marked,  fastened  and  sealcvl  up  in  such  a  manner  as  its  nature  will  permit.  The  said  clerk 
shall  fcnthwith  forward  one  part  to  the  state  analyst  by  mail,  express  or  otherwise,  as  he  shall  elect,  and 
shall  retain  the  other  part  or  packa^je  subject  to  the  order  of  any  court,  in  which  proceedings  shall 
thereafter  be  taken.  The  certificate  of  the  state  analyst  shall  be  held  in  all  the  courts  of  this  state  as 
prima  facie  evidence  of  the  properties  of  the  article  analyse<l  by  him. 

Section  4.  If  any  person  applying  to  purchase  any  article  of  food,  drug  or  liquor  exposed  for  sale 
or  on  sale  by  retail  on  any  premises  in  any  town,  village,  or  city  in  this  state,  and  shall  tender  the  price 
of  the  (juantity  which  he  shall  want  for  the  purjwso  of  analysing,  not  being  more  than  shall  be 
reasonably  required,  and  the  person  rxposiug  the  same  for  sale  sh  :11  refuse  to  sell  the  same,  such 
per  sou  so  refusing  to  sell  shall  be  liable  to  a  peualty  not  exceeding  fifty  dollars. 

Section  5.  The  state  analyst  shall  report  to  the  state  board  of  health  and  vital  statistics  the 
number  of  all  the  articles  analysed,  and  shall  specify  the  results  thereof  to  said  board  annually,  with 
full  st.itcuK^nt  of  all  the  articles  analysed  and  by  whom  submitted. 

Section  6.  The  state  board  of  health  and  vital  statistics  may  submit  to  the  state  analyst  any 
samples  of  food,  drugs,  or  drink  for  analysis  as  hereinbefore  provided. 

Section  7.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage  and  publication. 

Approved  March  15,  1880.    (Published  March  26, 1880.) 
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REVIEWS. 
Sewage  Disposal, 
By  Henry  Robinson.  Spon  &  Co.,  ChariDg  Cross. 
It  is  very  nncoininon  to  find  an  author  ^rite  a  book  on  Sewage  Disposal  withoat 
expressing  some  very  pronounced  opinons  in  favour  of  one  system  or  another,  but  in  this 
case  our  author  appears  to  think  that  all  systems  may  be  used  in  certain  cases,  and  says, 
"  Where  suitable  land  is  available  I  advise  irrigation,  but  where  such  is  not  the  case  I  employ 
chemical  treatment,  either  in  aid  of  land  where  too  little  is  obtainable,  or  as  a  substitute  for 
it  altogether  where  it  cannot  be  obtained."  The  same  impartiality  is  carried  through  the 
whole  book,  for  the  only  instance  in  which  the  author  shows  any  preference  for  one  process 
rather  than  another,  is  where  he  says  that  on  one  occasion  he  held  an  interest  in  a  patent 
for  the  use  of  proto-sulphate  of  iron  in  combination  with  sulphate  of  alumina,  but  that  his 
interest  has  since  been  given  up.  The  Rivers  Pollution  Commission  Report,  and  most  of 
the  other  publications  on  the  sewage  question  have  been  freely  drawn  on  for  the  information 
contained  in  the  work,  and  the  sources  of  the  information  acknowledged.  There  is  but  very 
little  novel  matter  in  the  book,  but,  as  a  short  and  convenient  compendium  of  what  has  been 
dune,  and  entirely  devoid  of  personal  idiosyncrasies,  it  may  fairly  be  recommended  for  all 
who  want  such  a  manual  at  hand. 


Potahle  Water, — How  to  form  a  Judgment  on  the  Suitability  of  Water  for  Drinking  Purposes, 

By  C.  Eein.  Churchills,  New  Burlington  Street. 
Tins  little  brochure  of  only  25  pages  scarcely  justifies  its  title.  It  is  a  collection  of  a 
fair  number  of  tolerably  well-known  facts  and  statistics,  combined  with  a  general  review  of 
a  part,  but  only  a  part,  of  the  best  processes  used  by  leading  analysts  for  the  analysis  of 
potable  waters.  Comparatively  small  reference  is  made  to  anything  except  organic  matter, 
and  in  reference  to  this  the  figures  quoted  are  mainly  the  results  of  Dr.  Frankland's  analyses, 
although  the  author  evidently  differs  very  greatly  from  Dr.  F.  in  the  deductions  drawn, 
since  he  gives  a  separate  table  of  some  waters  classed  as  unpolluted  by  the  Rivers 
Pollution  Commission,  **  whereas  in  reality  they  are  polluted."  The  book  does  not  give 
instructions  for  forming  a  judgment  as  to  potable  water,  because  it  omits  all  reference  to 
the  results  of  the  microscopical  examination,  and  those  physical  tests  which  throw  so 
great  a  light  on  the  previous  history  of  most  waters.  Still,  as  far  as  it  goes,  it  will 
be  a  handy  book  of  reference. 


ANALYSTS'    REPORTS. 

Dr.  Alfred  Hill,  Public  Analyst  for  Birmingham,  in  his  <iuarterly  report  states  that  he  examined  43 
samples  during  the  first  quarter  of  the  year,  comprising  20  milks,  six  beers,  six  tons,  four  flours,  one 
butter  ;  and  that  no  fewer  than  23,  or  89  per  cent.,  of  the  milks  liad  been  more  or  less  adulterated,  or 
deprived  of  some  of  their  cream. 

Dr.  Hodges,  Public  Analyst  for  Belfast,  reports  that  during  the  past  quarter  he  examined  61  samples, 
and  of  tlu'S(>  12  milks  were  adulterated  by  the  addition  of  water,  and  two  samples  of  quinine  wine 
contained  nn-rely  traces  of  quinine.  Eight  parties  were  fined  in  the  sum  of  £22  6s.  for  selling  adulterated 
milk. 


Mr.  James  Baynes  has  been  appointed  Public  Analyst  for  the  Borough  of  Beverley, 
vi^e  Dr.  Procter,  deceased. 


LAW  REPORTS.  I 

When  Sample  not  divided  by  Jmptetor,  the  portion  not  used  hit  Annlytt  thautd  he  MeaUd  ^p  « 

Inspector* i,  prt'itenv.e. : —  1 

At  BclfaBt,  David  McGown^ farmer,  BalIygowaii«  was  sumnicneil  for  liaviDg  sold  uiIiilttirat<.Hl  iutieritii]^ 
ontlio'iOth  February  Mr  \r'F  -.  n.  v  ii.ir-tnjductcd  tljepr^v  ^  nriati  ^aid  the  Toisn  Cnmw  ii  w- r.  .i^^- tajJ 
irttercBtcd  in  cusc^h  of  llii  i^ioo  had  been  <:  y^^'viou^  week  hi  \  ^^^1 

entirel;p  at  variaQe<!  with  i  l . on  duriu g  tht  j, >  -ma.    In  fact,  if  i  '^^^l 

to  stood  |i;ood,  there  would   Lc  no  a^o  whatipvcr  in  the  aauit^iy  nfUcers  btiyin;^:  luill^  ^'^^l 

analysed.     So  atrougly  did  the  Council  fc€>l  on  t}io  point,  that  they  inteiiileil  to  iiavo  thi-  '^^H 

sapenor  cDurt  ahonld  a  similtir  decision  be  now  given.     Ho  then  read  the  di/Te:r»^u!  ^T!' 

boarin^  on  the  oafie.  One  of  the  sections  provided  that,  at  the  time  the  milk  wa*^  pui 

should  divide  the  milk  inbj  ikretJ  yaxi^  if  uf?kf>d  by  the  seller  to  do  ho,  Uue  of  l..  .  |„.w.  ,,,*„  .  .  .«^ 
handed  to  the  selli^r,  another  to  the  analyst,  find  thn  third  to  be  kt^pt  by  the  sanitfiry  oltlcej.  Bh'r^al4i 
the  seller  reciuire  this  not  to  be  done,  another  fl<.*ction  provided  that  the  local  analyst  waa  to  tak«  t'tifl 
part  of  the  sample  for  the  pnrjKisca  of  analysia,  and  to  seal  the  remaindtr  up  in  onler  thrtt  it  niiglit  1^ 
sont  to  Somerset  House  for  analysis  if  required.  Sanitiiry  Otlieer  Andertion  depo8e<l  tliat  hii  puruhiuedj 
a  pint  of  butterniilk  from  the  dcfemibnt  on  the  20th  February  last.  He  informed  him  fi»r  what  PlflB 
he  wanted  it,  and  aske<l  hiui  if  ho  wighed  to  keep  part  of  it.  The  deft  ndant  rcplir  1  tint  he  dil^^| 
Witncas  ttien  aeakvl  tiic  sample  up  in  a  bottle,  and  afterv:'-  '  i..  „..i,h  ^^  to  Dr.  Hods'es,  who  too^^H 
of  the  bottle  wkit  he  roquired  for  analyaiti.     He  tlxen  gei  iiidt^r  in  witnesa's  preeeno^^H 

handed  it  baek  to  him  when  h<>  gave  the  certiriratc.     Tb'  ted  that  the  milk  con tauiflH 

per  cent,  of  added  wtitor.  Mr.  O'Donncll  (magintrate)  Raid  tliiii  when  the  decision  wna  Riven  on  mik 
pievioua  occasion,  he  wais  not  satisfied  that  the  amilyftt  had  sealed  up  a  jKirtion  of  the  sample  for  f urtbea 
analysiB  by  the  officers  at  Someinet  Ho^ise  if  required.  Defendant  was  fined  £5.  Mr.  MLcan  said  Ilia 
defendant  was  a  poor  mnn,  who  held  si^  acres  of  bind,  ttnd  3<i  heavy  a  peiuUty  might  ruin  him.  Tbffl 
Bench,  h'Wever,  docbiud  to  mitiurtte  the  penalty.  Agnes  Steed  was  gnmmoned  for  a  nimilar  odSilM 
Mr.  M'Lean.  sen.,  vnoaecuted,  und  Mr.  Harper  appeared  for  the  defence.  It  was  proved  tbj^^H 
defendant  had  sold  dweetinilk  eoutxlning  31  ptit  cent,  of  aided  water,  and  their  Worships  impMH| 
&ue  of  £5.  Mary  Ann  Jamison  and  Jamea  Hughes  for  RimiUr  offeuce».  were  each  mulcted  in  %Wm 
amount.  ^ 

In9pecU)rt  maij  Purefuutc  Samplet  btf  Deputy. — Qaecn'i  Btnch. — Jitdffmi'nt: —  ] 

The  ease   of  Horder  v.    Scott    wa«  heard    in    the   Qneen'a    Bench    Division,    befoix'    Justlcen 
Lush  and  Field,   on  the  4th  May.      It  was  an   appeal  from   the  deciainn  of   the  justioea  in  [>ettn 
aeaaiona  at  Buahbury,  in  the  coimty  of  Staflordfihire.     The  appellant  wae  represented  by  .Mr.  Jeli,  ^U 
Biad.  the  respondent  was  not  represented  by  ooonsel.     AgiieH  Scott,  the  r^^^pondent.  wn^  charged  1^^| 
tha  mogiatrates  upon  a  summonB  taken  out  by  John  George  Horder,  of  Lichfield,  ins  poo  tor  of  wcHH 
and  measures,  and  inspector    uader  the  Food    and  Drujt^a   Act    for    one   of    the  dihtriela   in   Bootifl 
StaffordEhire — that  she,  in  the  parish  of  Buahbury,  did  sell  to  one  Samuel  Toy,  oofTr-i'  thut  w«r  not  hw 
nature,  aubstance,  and  ijuality  the  nrticle  demanded  by  such  purehiifler.     The  ma^'i-  - 

anmmonH,  and  in  the  case  stated  by  them  for  the  opinion  of  the  Queen  k  Heuth  ti 
to  be  the  following: — Samuel  Toy  testifies  that  he  is  assistant  to  Mr.  J,  G.  Ho7'i'»  ....  ....  .....^  i.^, 

went  on  D^^oember  27th  last  to  the  shop  of  the  respondent  about  10  n.m,,  nrn  i  I  two  ounces  ofl 

ooffee.     Mrs.  Scott  asked  him  if  he  wanted  the  be^t,  end  he  sftid  '*  Yes."     Sh<  iii«  23d,  for  tin 

Qomtnodity.  He  thereupon  told  her  that  he  had  bought  it  for  the  purpose  of  h^viug  it  unulvfied,  tin« 
she  then  told  him  that  it  was  a  mixture  of  coffeo  and  chicory.  Mr.  Horder  was  not  p^^n+'Mt.  bnt  h^ 
delivered  the  article  to  him  at  Wojverbnmpton*  and  ho  hatl  it  analyfied.     The  snbfibmtinl  ^ 

Mr.  Jelf,  was  whether  an  inspector  i-an  act  by  a  deputy  ;  and  tlicre  was  also  a  question 
information  in  the  form  in  which  it  was  laid,  there  eonld  be  a  conviction.  Mr.  Justice  1  ,.  la .  Vi  na.  i*«jw 
you  meAn  by  an  assistant  ?  la  it  shown  what  the  tcmis  of  his  employment  were  ?  Mr.  Jelf  :  No  ;  wd 
know  nothing  of  that  except  that  hf^  was  his  assistant.  01  course,  1  am  to  argue  that  the  inspector  moSj 
act  by  nn  anaistaut.  Mr.  Justice  Fiold  t  You  explain.  We  know  what  an  inq>ector  in,  but  xre  do  not  knoin 
whiit  an  apsirttant  is.  Ik  it  nnvtliinj?  more  than — "  I  went  by  order  of  Horder  to  buy  *'?  Mr.  .Telf  :  If  hm 
did  that,  there  would  be  ,1 1  '      '  '        Lutute,    That  is  a  point  of  very  f^v- 

because  tho  Act  in  mnny  .■  om  the  fact  that  an  inspector  - 

where.    There  is  the  ques;...u    .,i ,,.,,  .^     ,ilormatiou  ou-^bt  to  have  be ^  ^^^ 

himRelf,  treating  him  as  the  purchaser  ;  or  whelhur,  if  the  matter  wim  tiiUrn  up  by  t^  "VH 

not  to  have  been  named  as   the  purchaser.     Mr-  Jnslice  FieJd :    If  I  send  my  !5«  j  ^  ^3iH 

pound  of  sugar,  do  1  purchase  or  my  servant  ?  Mr.  Jelf :  It  muy  be  considered  as  a  puruiiu^u  hy  eitheca 
I  liave  some  difficulty  in  beinj;  quite  certain  about  that.  Mr.  Justice  Fi-ld  :  Thrn  a  seUcr  ia  liable  tM 
two  i»eople  ?     Mr,  Jelf  :  He  woitld  not  be  hable  for  two  oflfejiee^.     ? '  d  ;  In  that  so  f     li  Jm 

send  half  a  dozen  servsnts,  ia  the  seller  answerable  for  each?    Or  lli  pe.^ople,— arc  all  tbM 

ten  people  pnrchaaera  within  the  meaning  of  the  Act?    Mr.  Jell  iu  -  '         -^ 

miifiters  would  be  within  the  mt'aninp.     Mi-*  Justice  Field:  Belfttive  i 

purchnser.     Mr.  Jelf  contended  that  an  of*iciiil  purchaser  may  act  under  i  .  ,  .  ; 

Section  13.  Section  12  provides  that  any  poxchtLs^r  of  an  article  of  food  should  be  entitled  on  payimuU 
to  a  Public  Analyat  of  10a.  6d.,  or  to  any  other  analyst  of  auoh  sum  as  may  be  agreed  iqtoii,  to  hnV^  Uaj 
article  jiurchasetl  analysed,  imd  a  certificate  of  analysis  given.     Tlierefore  <tny  or^nary  iv  iij^H 

put  the  Act  in  motion  ;  and,  by  Section  13,  the  inspector  comes  upon  the  scene.     It  |>i  t'^^^l 

insiJHL^ciur  **  may  procure  "  ^he  c*illo<l  the  attention  of  their  Lordahipa  to  tliia,  as  lK?intf  htr  ^t  1  iii.in  h^^^ 
ar  '*  puTchRse*')  any  sample  of  food  or  drugs,  and  if  he  suspect  tlie  same  to  havts  been  sold  to  lui^ 
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conkraxy  to  imy  provifiion  in  tbc  Act,  lie  could  submit  it  fur  analy8i»  U*  the  aualyst  of  the  district. 
Mr,  Justice  Lnsh  at  this  point  remarked  :  I  do  not  think  we  need  trouble  yoa  any  fnrthia",  Mr.  Jelf.  I 
am  of  opinioii  that  the  magititratt^H  arc  mistaken  in  thu  conclusion  tj  which  they  huvG  arrived.  This 
questiou  tiiruB  upon  SectionH  liJ  ami  l-i.  Section  IH  .^ays  any  in5[>rcior  may  procnrp  any  sjinijtle 
of  food  and  shall  sahmit  tho  same  for  analyais.  Their  Lordslupa  cunUrreJ  a  moment^  ond 
Mr.  Jaatict^  Liiflh  stopped  delivfriu^'  judgment,  obaening:  My  broM^  '  ,  .;iu  r^y  atlcntion  to  the  form  of 
the  BommonA.     It  ia  alleged  to  be  a  sale  to  the  prejudioo  of  Toy,  i  i  r.     Mr.  Jelf  ;  I  said  Ihere 

were  two  ijuestions,  one  oi  which  was  a  qat'isti-m  of  fact.     Mr.  Ju  i  :  If  it  had  been  alleged  to 

be  to  tho  prejudice  of  tho  inspector  I  oonld  Uf»t  have  had  a  momniit*  doubt.  Mr,  Jelf:  I  think  I  can 
aatiaf^  your  Lordships  as  to  that.  Mr.  Justice  J^'iold  :  Then  go  on.  Mr.  Justice  LuHh :  That  ia  the  only 
question  in  my  mind ;  bat  i*  not  that  nmrndable  ?  la  order  to  settle  this  k>;nl  ditfictUty  the  fiurtlicf . 
argument  waa  adjoumetl.  In  the  afternoon  Mr.  Jelf  resumed  the  di&c(i8«iont  contending  that,  undcn 
Jarvih's  Act^  the  duty  of  tho  m^tKistiales  witli  refen-nce  to  the  form  of  the  informHtion  and  summons  UJ 
that  they  arc  mtt  to  nllrtw  a  varintion  lietweeu  th«i  in/ormation  an<l  the  evidence  to  affect  the  matterJ 
unless  they  think  thnt  the  partii^-^  wll  be  in  any  wny  injured  or  pn^judiced  Iherehy,  and  that  then  they 
may  gi'unt  an  aJjoitrnmcnt.  ^fr,  Justice  Lush  iuttrruptcd  the  argument  by  tti'king  when  the  case  came 
on,  and  finding  that  it  wn^  at  the  close  of  last  year  he  observetl  that  it  would  come  under  tiie  etatute 

*  laat  year,  and  that  that  would  get  over  the  dilliculty.    He  accordingly  proceeded  to  give  judgment. 
magistrates  were  wrong,  and  the  case  must  go  down  to  them  a^ain.     It  was  true  that  Toy  was  an 
Bgent  of  the  insj>ector,  and  bought  the  coffee  as  an  ngent,  and  not  for  his  own  luje,  bat  for  the  purpose 
of  analysifl.     Behtro  the  Act  of  la-st  eessiou   there  was  a  ditTerence  of  opinion  in  this  country  and  in 
Scotland  about  the  meiining  of  that  particular  clau;^ ;  but  then  the  Act  of  Inst  session  took  away  all  the 
diOioalty  arising  from  that  construction.     It  jjrovided  thnt  if  any  prosecutor  under  the  proviaiona  of  the 
prtuoipal  Aot  ehail  obtain  any  article  of  ft>od,  and  Itavc  it  analysed,  it  shall  be  no  defence  to  such 
prosecution  to  allege  that  he  having  bought  it  only  for  analysis  is  not  prejiiiiiood.     Toy  might  be  con- 
aidercd  tljcrefore  as  an  ordinary  purchaser,  as  a  man  w^ho  went  in  and  ordered  the  best  coflfcc,  and,  it 
beJnp  supphcd  to  him  as  best  coffee,  it  turned  out  to  be,  one-hoif  ehicoi^^    On  the  hearing  it  appeared^ 
that  he  had  beeu  Bont  by  the  iuBpector,     He  pare  due  notice  to  the  seller.    He  deliverer!  the  coffee  ta 
the  inn^'cotor,  and  the  int^peotor  amit  it  to  tlie  analyst,  and  the  analyst  reported  upon  it,  and  that  was  OZU 
the  evidence  m  fiivour  of  the  prosecution.    The  magistrates,  boweveT,  conBidered  that  as  the  ])roceedlngfl] 
were  initiated  by  the  inspector  in  hia  oRicial  capacity,  he  having  laid  the  information,  and  baring^ 
regard  to   Sections  13,    11,   and    17   of  the  Act,    shonld  personally  have  purchased   the  iirticlo.      He 
thoujilht  they  were  ontiroly  wrnnij  in  that.     It  did  not  sifmify  whether  the  iiifepector  purchased  by  l;i?* 
own  hand  or  pnrch       '  '     '  t.     Then  the  ma«istrateH  held,  sfcondly.  that  Saomel  Toy,  being  thf^ 

purchaser  an-f  not  mid  have  submittal  tho  article  to  the  County  Analyst.     There,  ago  in, 

he  thought  the  uiuk*    .  ..  loug.     He  thought  thty  miied  up  the  procedure  under  the  Act  with 

theeubfitance  of  the  olfcmcc  itself.     Section  IH  of  tho  Act  BRyn  that  any  pnnrluiser  of  an  article  of  food 
nmy  require  or  may  have  the  services  of  an  analyst  to  have  the  article  analysed,  and  receive  a  certitleate 
of  the  analyyifl.     The  next  section  snya  that  any  inspector  who  purchases  i&  liound  to  take  oognifliuue  — 
it  ia  a xluty  on  hin  part;  the  ordinary  purchaser  may  or  may  not,  if  he  pleases  ;  hut  that  is  only  a  mtwlc 
of  ascertaining  the  genuineness  of  the  article.    Ah  between  Toy  and  the  soUer,  Toy  was  tb«^  i       ' 
It  would  have  been  equally  good  to  have  described  the  inspector  a8  the  purchaser.    Toy  d<  | 

coffee  over  to  the  insiwctor,  and  he  handed  it  to  the  analyst.     That  is  what  ^'-v  ........in  \m,.,..,  ....  .i 

right  to  do  if  he  had  no  coniicxion  with  an  inspector.     If  the  thing  waa  pr-  vsed,  it  does  not 

signify  through  whose  hands  the  article  was  bought.     Therefore,  when  the  l  held  that  Toy, 

being  Uio  purcbaHcr,  the  information  was  bad  becjiuse  laid  by  ^e  int^pector,  thuir  tleuision  watt  wrong. 
Then,  thirdly,  the  magistratea  Btiid  tliat  the  motle  in  wliieh  the  artJcle  was  iKJUght  was  not  in  accordance 
with  Sections  1*2  and  14,     Now,  Section  12  simply  uio  parchrii;er  may  take  it  to  Uie  analyst;  j 

hut  wliat  tUd  that  matter?     It  was  merely  a  mode  <  ing  the  quality  of  the  article;  and  BcotioniJ 

14  provide«  that  the  purchn^ier  muat  give  notice  u-  mu  -^n^r.  That  Toy  did.  After  the  article  waM 
bought,  the  seller  said,  "  You  have  got  chicory  among  it ;  "  but  that  did  not  come  within  the  protectiTt  J 
clausea  of  the  Act,  because  the  Act  saya  that  a  person  selling  an  article  shall  not  be  guilty  of  any 
offence,  Ac,  if  he  shall  at  the  time  of  dehvery  of  the  article  flnpj>ly  to  the  person  receiving  the  smne, 
notice  by  a  labtl  diHtinetly  written  on  or  printed  with  the  article,  to  the  eflfert  that  it  is  .i  mixture.  It 
was  therefore  cleai'  the  case  muat  go  back  to  the  mngiBtrntes,  with  the  intimation  from  the  Bench  that 
their  objections  were  not  tennble,  and  that  the  case  muat  be  decided  on  its  merits.  Mr.  Juatice  Field 
mMol  *hc  flrtmo  opinion,  and  thought  it  would  be  inconvenient  if  the  case  were  decided  otherwiso, 
'"'"'^'^Jl^oleajly  inspectors  cannot  bu  everywhere  in  their  difitricta,  and  muat  require  asaistanoe.    Order 

neeohlingly  but  without  coats,  as  the  respondent  did  not  appear, 

Ex/ict  Words  of  Act  mwit  he  utfd  btf  Pufehasen  : —  ■ 

At  the  8t.  Colnmb  Petty  SensiODS.  E.  Henwood,  of  tho  Cornish  Arms  Inn,  was  sutumone<l  for 
Iterating  beer  with  salt.    Mr.  J.  II.  CoUiuB,  of  Boflmin,  defended.    It  was  proved  upon  the  certificate 
cff  the  County  Analyst,  Mr.  J.  H.  ColHnB,  of  Truro  (not  related  to  deb^ndnnt'n  Holicitor),  that  the  beer 
contained  71  grains  of  comnmu  salt  per  gallon,  whereas  no  beer  ought  to  contain  more  than  *IB  to  30 
grains  per  gallon.     Supt,  Murahall.  in  his  evj.loncr,  Mt^ted  that  whpn  he  aslced  the  defendant's  wife  fori 
the  beer  he  told  her  ho  "  intended  to  liave  it  analysed/'     Ut,  Collins  contended  that  as  the  «iipcrmtcn-| 
dent  did  not  say  tho  analysis  was  to  be  made  "  by  thij  FuMic  Analyst" — the  words  of  the  nection — n©  • 
conviction  could  take  pl.ico.     Siipt.  MarahaU  replied  thai  he  did  u.se  tlioj'o  words.     Mr.  CoUins  held  that 
the  bench  mu«t  take  the  evidence  aa  it  was  given  ;  and  the  bench  taking  tbie  view  dismissed  the  cnsie. 
The  chairman,  however.  Raid  that  tho  decision  wm  ngunst  the  better  judgment  of  the  bench  and  rofuaod 
the  defendant's  oo«ta* 
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NOTES    OF    THE    MONTH. 

The  Lewisham  Board  of  Works  has  been  reckoning  np  the  cost  of  the  Adalteration  Act, 
and  it  finds  that  since  1873  its  expenses  have  been  £718  ;  or,  in  other  words,  the  enormoiui 
sam  of  £100  per  annum  spent  to  secure  a  pure  food  supply  in  the  district.  Naturally  an 
immense  outlay  like  this  startled  the  board,  and  they  thought  it  most  unsatisfactory, 
especially  because  during  all  the  seven  years  they  had  only  caught  67  offenders,  and  they 
forthwith  proceeded  to  propose  the  cutting  down  of  the  salary  of  their  unfortunate  analyst, 
because,  apparently  he  could  not  make  good  things  bad.  We  do  not  know  whether  the 
board  ever  dines  at  the  expense  of  the  rates,  but  if  it  does  so,  then  £100  a  year  would  be 
nothing  for  that  purpose,  of  course,  although  £100  a  year  for  the  protection  of  the  ratepayers 
is  of  course  dreadful,  and  ought  to  be  at  once  put  down  ! 


Had  the  board  stopped  here  it  would  not  have  been  much  matter,  but  they  proceeded 
to  decide  to  trouble  the  other  vestries  with  their  nonsense,  and  spend  money  in  sending 
copies  of  this  report  to  all  the  Metropolitan  Boards,  asking  them  each  to  count  up  their 
costs,  and  have  a  conference  on  the  subject,  so  spending  more  money,  although  with  what 
object  is  not  clear.  Surely  no  money  is  better  spent  than  that  expended  by  the  sanitary 
committees  of  the  various  vestries,  and  even  if  it  ends  in  comparatively  few  "  cases  **  being 
obtained,  that  should  be  a  matter  of  congratulation,  because  it  shows  the  food  purveyors  of 
the  parish  to  be  honest  men,  desirous  of  selling  an  honest  article,  and  that  the  nuisances 
and  other  sources  of  disease  are  reduced  to  a  minimum.  Money  is  spent  by  the  vestries — 
not  to  obtain  the  greatest  number  of  convictions — but  to  act  as  a  deterrent  against  fraud, 
and  if  that  end  be  obtained,  the  happiest  parish  is  that  in  which  the  fewest  **  cases  "  can  be 
got,  always  supposing,  of  course,  that  the  inspectors  of  nuisances  really  do  their  duty.   - 


A  most  important  decision  has  been  recorded  in  the  High  Court  of  Justice,  which  our 
readers  will  find  fully  printed  elsewhere.  We  hope  that  the  attention  of  inspectors,  and 
sanitary  committees,  under  whose  direction  they  act,  will  be  given  to  this  case,  becauBe  one 
great  difficulty  is  that  the  inspector  may  be  watched,  and  the  milk  watered  while  he  is 
safe  in  another  part  of  the  parish.  If,  however,  some  temporary  deputies  be  employed, 
taking  care  to  change  them  each  time,  no  adulterator  could  ever  say  he  was  safe,  even  for 
an  hour,  and  milk  businesses  would  not  be  found  to  be  so  lucrative  an  investment  as  they 
^jEe-^at  present,  according  to  the  Provisioner,  which  states  that  some  have  been  lately  fetching 
the  enormous  sum  of  £8,000.  We  have  beard  of  one  district  in  which  an  intelligent 
woman,  nicely  got  up  with  a  neat  market  basket  to  hold  the  bottles,  and  a  jug  on  her  finger, 
did  wonders  in  one  day  with  the  inspector  following  her,  taking  the  filled  bottles  and  giving 
her  three  empty  ones  after  each  transaction. 


Here  is  an  advertiser  hoist  on  his  own  petard  in  an  amusing  manner  :  **  Sausages  thai 
will  keep  sweet  for  some  days  during  the  hottest  weather  can  be  made  with  the  aid  of 
's  Food  Preserver,  at  a  cost  of  not  less  than  a  halfpenny  a  pound." 


As  will  be  seen  from  the  reprint  on  another  page,  the  State  of  Wisconsin  has  passed  an 
Act  to  prevent  adulteration,  and  it  is  very  pleasing  to  find  that  it  follows  so  closely  the  lines 
laid  down  by  the  English  Act. 

BOOKS,  &c.,  RECEIVED. 
Water  Analysis,  by  Dr.  Frankland ;  Supplement  to  a  Handbook  of  Chemical  Manipulation,  by 
C.  Grcvillc  Williams ;  M.iniial  for  the  Physiological  Laboratory,  by  Harris  and  Power ;  The  Chemist  and 
Druggist ;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ;  The  Pharmaceutical 
Journal;' The  Sanitary  Record;  The  ]\[illcr ;  Journal  of  Applied  Science;  The  Boston  Journal  of 
Chemistry ;  The  Provisioner  ;  The  Practitioner ;  New  Remedies  ;  Prococtlings  of  the  American  Chemical 
Society ;  *Le  Practicien  ;  The  Inventors'  liecord ;  New  York  Public  Health  ;  The  Scientific  American  ; 
Society  of  Arts  Journal. 

Owing  to  the  pressure  on  our  space  this  month,  we  are  obliged  to  omit  several  articles  already  in 
^/jfc,  Jnolading  one  hy  Mr.  Carter  Bell,  "  On  the  Manufacture  of  Citric  Acid." 
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JULY,    1880, 


SOCIETY    OF    PUBLIC    ANALYSTS, 


A  Gekkbal  Mektino  of  this  Soeiety  wne  held  at  Barlingtou  House,  on  Wednesdaj^ 
2iid  June,  the  Preeident,  Dr.  Mater,  F.C.S.,  in  the  chair. 

The  Scrutineers  having  examined  the  yotiiig  papers  reported  that  Mr.  J.  J.  Eastick, 
Analyst  to  Fieldgate  Sagar  Refinery,  had  been  elected  as  a  Member. 

The  following  gentlemen  were  proposed  for  election  as  Members  i — 

S.  A.  Goldschmidt,  Ph.D.,  F.C.8.,  Analyst,  of  Now  York. 

J.  BUke  White,  M.D.,  Analyst  to  Health  Department,  New  York. 

The  following  papers  were  then  read  and  discussed  :  — 

"  On  Means  for  Increasing  the  Certainty  of  Perception  of  Colour  Change  in  Yarioas 
Titrations,'*  by  Dr.  Dupre. 

*'  On  the  Determination  of  Organic  Carbon  in  a  Water  Residue,'*  by  F,  P.  Perkins. 

*'  Note  on  the  Analypis  of  some  Samples  of  Chiau  Turpentine,"  and  *•  On  the  Relation 
of  the  Scale  of  Baume's  Hydrometer  for  Liquids  Heavier  than  Water  to  the  Specific  Gravity," 
by  G.  W.  Wigner. 

**  On  Phosphoric  Acid  in  Potable  Waters."  by  O.  Hehner. 


NOTE  ON  A  SIMPLE  MEANS  FOR  INCREASING  CERTAINTY  OF  PERCEPTION 

OF  COLOUR  CHANGE  IN  VARIOUS  TITRATIONS. 

By  A.  DupRE,  Ph.D.,  F.R.8. 

Read  hffdr^  the  Society  of  Public  AnalytU^  on  2nd  June^  1880, 

As  is  well  known,  the  change  from  pale  yellow  to  red,  in  the  titration  of  chlorides  by  meana 
of  nitrate  silver  with  neutral  chromate  as  indicator,  is  more  distinctly  perceived  by  gaslight 
than  by  daylight.  No  doubt  eyea  differ  in  regard  to  their  power  of  perceiving  slight 
variation  of  colour  tint,  and  in  my  case  I  have  always  found  it  advisable,  in  the  analysis  of 
potable  waters,  containing  from  one  to  two  grains  of  chlorine  per  gallon,  considerably  to 
concentrate  by  evaporation  previous  to  titration,  or  else  to  perform  the  tritation  by  gaslight. 
The  adoption  of  the  fallowing  simple  pkn  enables  us,  however,  to  perceive  the  change  of 
colour  as  sharply  and  with  as  great  a  certainty  by  daylight  as  by  gaslight. 

The  water  is  placed  into  a  white  porcelain  dish  (100  c.c.  are  a  useful  quantity),  a  moderate 
amount  of  neutral  chromate  is  added  (safficient  to  impart  a  marked  yellow  colour  to  the 
water),  but  instead  of  looking  at  the  water  directly  a  flat  glass  cell  containing  some  of  the 
neutral  chromate  solution  is  interposed  between  the  eye  and  the  dish.  The  effect  of  this 
is  to  neutralize  the  yellow  tint  of  the  water,  or,  in  other  words,  if  the  concentration  of  the 
Bolution  in  the  cell  is  even  moderately  fairly  adjusted  to  the  depth  of  tint  imparted  to  the 
water,  the  appearance  of  the  latter,  looked  at  through  the  cell,  \&  \3DL<b  ^tso^Sk  ^j^  >^  ^^e^  ^^:>^^ 
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were  filled  mih  pore  water.  If  now  the  BtAndard  silver  eolation  is  ran  in^  still  lool 
through  the  ceU,  the  first  faint  appearance  of  a  red  colouration  becomes  strikingly  manifest, 
and  what  is  more,  when  once  the  correct  point  has  been  reached  the  eje  is  never  left  in 
donbt  however  long  we  may  be  looking  at  the  water.  A  check  experiment  in  which  the 
water  with  jast  a  slight  deficiency  of  silver,  or  excess  of  chloride,  is  used  for  comparison  ts 
therefore  unnecessary.  The  plan  is  useful  chiefly  with  very  dilute  solutions,  one  or  two 
grains  of  chlorine  per  gallon,  and  since  I  have  adopted  it  I  have  entirely  given  up  th^ 
concentration  of  the  water  prior  to  titration  formerly  practised.  ^ 

A  similar  plan  will,  I  think,  be  found  useful  in  other  titrations.  Thus,  in  the  CAse  of 
turmeric,  the  change  from  yellow  to  brown  is  perceived  more  sharply  and  with  greater 
certainty  when  looking  through  a  flat  cell  containing  tincture  of  turmeric  of  suitable  concen- 
tration than  with  the  naked  eye.  The  liquid  to  be  titrated  should,  as  in  the  former  case, 
be  placed  into  a  white  porcelain  dish.  Again,  in  estimating  the  amount  of  carbonate  of 
lime  in  a  water  by  means  of  decinormal  sulphuric  acid  and  cochineal,  the  exact  point  of 
neutrality  can  be  more  sharply  fixed  by  looking  through  the  cell  filled  with  a  cochineal 
solution.  In  this  case,  the  following  is  the  plan  I  have  found  to  answer  best.  The  water 
to  be  tested — about  250  c.c. — is  placed  into  a  fiat  porcelain  evaporating  dish,  part  of  which 
is  covered  over  with  a  white  porcelain  plate.  The  water  is  now  tinted  with  cochineal  as 
usual,  and  the  sulphuric  acid  run  in,  the  operator  looking  at  the  dish  through  the  cell 
oontaining  the  neutral  cochineal  solution.  At  first,  the  tint  of  the  water  and  the  tint  in 
which  the  porcelain  plate  is  seen  are  widely  different ;  as,  however,  the  carbonate  becomes 
gradually  neutralized,  the  two  tints  approach  each  other  more  and  more,  and  when  neutrality 
is  reached  they  appear  identical ;  assuming  that  the  strength  of  the  cochineal  solution  in 
the  cell,  and  the  amount  of  this  solution  added  to  the  water,  have  been  fairly  well  matched. 
Working  in  this  manner  I  have  found  no  difiiculty  (taking  \  litre  of  water)  to  oume  within 
O'l  CO.  of  decinormal  acid  in  two  successive  experiments,  and  the  difference  need  never 
exceed  0'2  c.c.  In  the  ccU  I  employ,  the  two  glass  plates  are  a  little  less  than  half-an-inch 
apart. 

A  somewhat  similar  plan  may  be  found  useful  in  other  titrations,  or  in  fact  in  many 
operations  depending  on  the  perceptions  of  colour  change. 


ON   THE   DETERMINATION   OF  ORGANIC   CARBON  IN  A  WATER  RESIDUE. 

By  Fbakk  p.  Pebkins.  ■ 

Read  before  the  Society  of  Public  Analyita,  on  2nd  June,  1860.  m 

Ih  the  CheTHical  News,  for  April  28rd,  the  second  part  of  a  paper  by  Mr.  W.  H.  Perkin 
appeared,  '^  On  the  Analysis  of  Organic  Bodies  containing  Nitrogen,*'  ^  and  as  we  read  it,  it 
occurred  to  us  that  the  means  there  proposed  may  very  readily  be  applied,  and  with  some 
advantage,  to  the  determination  of  organic  carbon  in  a  \^ titer  residue,  rendering  w] 
now  a  somewhat  tedious  operation  lees  troublesome. 

The  determination  of  organic  carbon  by  Dr.  Frankland's  method,  undoubtedly  elej 
though  it  be,  requires  costly  and  easily  deranged  apparatus.     That  devised  by  Profeesi 
Dittmar — an  account  of  which  is  to  be  found  in  the  Chemical  Ifews,  for  July  20,  1877,  and 
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•  For  the  first  part,  see  Cfiemical  A'w«,  Dec.  26th,  1879. 
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alflo  in  Frankland'n  Water  Analysis — while  it  does  not  require  a  gp6oial  gas  apparatus,  bas 
rather  a  complex  arrangement  of  tabes,  and  scmpaloos  attention  must  be  paid  to  every 
detail  in  order  to  obtain  uniform  reaolta. 

It  is  to  this  process  we  turn  and  endeavour  to  lessen  the  attendant  difficultieB. 

As  it  now  stands,  the  process  is  essentially  this — the  residue  is  burut  in  a  current  of 
puri£ed  atmospheric  air,  in  a  tube  contaiuing  cuprlo  oxide  and  a  copper  or  silver  coU.  Of  the 
gUEos  evolved  during  combustion  those  not  broken  up  andabBorbed  in  the  tube  pass  on  through — 

1.  A  small  V  tube,  containiog  chromic  and  sulphuric  acids. 

2.  A  tube  filled  with  calcic  chloride.  m 
8.     A  small  weighed  soda  lime  tube,  where  the  carbonic  anhydride  formed  during  the 

combustion  of  the  residue  is  absorbed. 

The  preparation  of  the  combustion  tube  takes  some  time,  from  the  necessity,  if  copper 
be  employed,  of  igniting  the  coil  in  hydrogen  when  first  used. 

But  we  noifv  have  a  mixture  which  will  do  double  work  and  enable  us  to  dispense  with 
the  copper  or  silver  coil  inside  the  tube,  as  well  as  the  chromic  acid  tube  outside.  The 
author  of  the  paper  referred  to  has  found  that  a  mixture  of  potassie  ohromata  and 
dichromate,  together  with  cnpric  or  manganic  oxide  {precip.),  will  break  up  the  nitrogen 
oxides,  and  at  a  lower  temperature  will  also  absorb  sulphurous  anhydride.  Directions  for 
preparing  the  mixture  are  given  by  Mr.  Perkin. 

In  working,  we  have  used  both  manganic  and  cnpric  oxide,  and  the  cupric  oxide  has 
given  the  best  results.  Charge  then  a  combustion  tube  of  rather  small  bore  and  drawn  out 
at  one  end,  with  the  mixture,  leaving  room  fcr  the  insertion  of  a  platinum  boat  at  its 
posterior  extremity  ;  let  this  end  of  the  tube  be  connected  with  a  bulb  apparatus  or  a 
WouilTe's  bottle,  containing  potash  solution,  and  let  its  drawn-out  portion  be  attached  to  tho 
following  arrangement : — 

1.  A  U  tube  filled  with  calcic  chloride,  the  outlet  of  which  is  bent  downwards  at  a 
right  angle. 

2.  A  straight  tube  filled  with  calcic  chloride,  the  inlet  of  which  is  bent  downwards 
at  a  right  angle. 

8.  A  small  U  tube  filled  with  soda  lime,  and  made  in  the  following  way  v — 
A  piece  of  glass  tubing,  about  \  inch  internal  diameter,  is  drawn  out  at  one  end  to  a 
email  neck,  A  loose  plug  of  recently  ignited  asbestos  is  now  inserted,  pushing  it  up  nearly 
close  to  where  the  tube  begins  to  decrease  in  diameter.  The  tube  is  then  bent  into  the  U 
form,  and  after  filling  it  with  soda  lime  another  asbestos  plug  is  put  in,  and  this  end  also 
drawn  out.  A  short  piece  of  caoutchouc  tubing  is  slipped  over  each  termination,  and  two 
stoppers  of  glass  rod  are  fitted  into  the  tubing. 

The  U  tube  is  now  ready  to  be  weighed.  The  one  we  use  weighs  about  16  grammes. 
The  place  it  is  destined  to  occupy  is  between  the  two  calcic  chloride  tubes,  but  before 
attaching  it  the  purity  of  the  combustion  tube  must  be  proved.  This  is  done  by  connecting 
the  two  calcic  chloride  tubes  by  a  piece  of  caoutchouc  tubing  and  the  further  one  with  an 
aspirator,  and  then  drawing  a  stream  of  air,  purified  by  passing  through  the  potash 
solution,  through  the  apparatus,  the  combustion  tube  being  heated  the  while.  When  tho 
air  has  passed  for  a  time  the  rnbbef  tubing  is  taken  ofiT,  and  a  U  tube,  containing  a  little 
clear  baryta  water  substituted  in  its  place ;  if  it  is  not  rendered  turbid,  the  tube  is  ready 
receive  the  residue. 
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All  that  now  remains  to  be  done  is  to  turn  off  the  gas  from  the  famao^,  to  replace  the 
tube  containing  baryta  water,  by  the  weighed  soda  lime  tube,  to  introdnoe  the  pUtinnm 
boat  oontaining  the  residue  into  the  combustion  tube,  to  connect  it  again  with  the  vessel 
containing  the  potash  Bolution,  and  conduct  the  analysis  in  a  stream  of  air  in  the  usaal  way,_ 
taking  care,  however,  not  to  heat  strongly  the  front  poi-t  of  the  combustion  tube.  WheH^ 
the  combustion  is  overt  the  soda  lime  tube  is  disconnected,  the  little  glass  stoppers  are 
again  inserted,  and  it  is  weighed  ;  the  increase  in  weight  gives  the  amount  of  CO,  in  the 
residue.  In  a  few  minutes  the  combustion  tube  is  ready  for  another  experiment,  and  may 
be  used  many  times  without  further  trouble.  The  following  determinations  will  show  the 
degree  of  accuracy  attainable.     A  blank  experiment  gave  an  increase  of  0'0005. 

EXETER    WATER    SUPPLY. 

Exprriment  I»    Organic  Carbon 0"218\ 

From  the  Main.     -  Experiment  2.    Organic  Carbon 

Experiment  3*    Organic  Carbon 

In  1870,  the  same  water  analysed  by  Dr.  i'rankland  gave,  when- 
Drawn  from  the  Works    0,C.  0'366 


0-272 
0-164 


per  100.000. 


Drawn  from  the  Main       , .         . ,         O.C.  0'2Qa 

Experiment  4.    250  c.o.  of  water,  taken  from  a  well  four  ^ 

weekB  after  it^lmd  been  pumped  ont 
in  consequence  of  n  drain  havinj? 
burst  into  it,  were  evaporated  with  the 
nanal  preoautions ;  the  residue  gave        O.C.  0'9t37 
Experimtnt  5.    500  c.o.  of  the  same  water  gave         ..        O.C.  1-09  j 


per  100.000. 


per  10O.< 


REPORT  ON  THE   ANxVLYSIS   OF  VARIOUS  TINNED  FOOD    PRODUCTS. 

Second  Paper, 
By  G.  W*  WiGNEB,  FX.S. 

The  interest  taken  in  my  last  paper  indaces  me  to  publish  some  further  results, 
subject  grows  rapidly  in  importance,  for  year  by  year  the  food  producing  power  of  England 
becomes  less  as  compared  with  its  food  coneuming  power,  while  the  rapid  decrease  in  cost 
of  transport  by  sea  and  land  enables  produce  to  be  brought  over  distances  of  thousands  of 
miles  at  a  cost  which  is  but  small  compared  with  the  value  of  the  commodity.  m 

la  my  last  paper*  I  reported  on  one  brand  of  tinned  roast  beef  and  one  of  boiledl 
beef,  and  five  other  articles*     I  will  commoDce  again  with  meat.  | 

6.  Corned  Beef  (St.  Louis  Beef  Canniog  Company )«  These  tins  are  of  a  peculiar 
truncated  pyramidal  shape,  which  seemed  at  first  calculated  merely  to  increase  the  labour 
of  tin  making,  but  when  a  tin  is  opened  it  is  found  that  tbe  shape  is  advantageous,  as  the 
meat  readily  leaves  the  tin  as  if  from  a  mould,  The  tins  are  very  full,  more  so  indeed 
than  any  other  I  have  opened,  and  this  should  assist  in  keeping  the  meat. 
The  results  of  my  analysis  were  as  follows  : — 

Moisture  . .         . .         . .         . .         . .         52*23  per  cent. 

Albuminoid  aulistances 25*44        „ 

Containing  nitn^^n  . .         ,      4^07  , 

Fat  6'7l 

Ash  ..         .  4>76 

*  Asi^TST,  vol.  v.,  pag«  99* 
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5158 

per 

cent. 

1215 

7-28 

6'2'4 

i 


The  ash  contained — 

Salt  (Cklorido  of  Sodium)        3  00  per  cent. 

Phosphate  of  Lime       , -85        „ 

It  is  evident  thai  ike  meat  is  only  moderately  salted ;  and,  considering  that  it  ia 
absolutely  free  from  bone,  it  contains  a  very  good  proportion  of  phosphates.  The  moieture 
is  bat  little  more  than  two4hirds  that  of  raw  beef — the  fat  is  less  than  one-foarih,  while 
the  albuminoids  are  very  nearly  twice  as  high.  Comparing  all  the  figures,  it  is  a  fair 
estimate  to  place  the  dietetic  value  at  nearly  twice  as  high  as  boneless  fresh  beef,  and  about 
two  and  one-third  times  as  high  as  average  joints  of  meat  with  bone. 

The  flavour  Is  good.     In  the  smaller  tins  especially  it  forms  a  handy  reserve  for  a 
cold  breakfast  or  luncheon  dish.     As  to  the  retail  price  it  appears  to  vary  between  8d.  and 
lOd.  per  lb.     Taking  the  higher  figure,  this  would  correspond  to  about  i^d.  per  lb.  for    ■ 
good  sound  meat,  a  lower  price  than  our  poorer  classes  now  pay  for  the  trimmings  and 
refuse  of  a  butcher's  shop. 

9.  Cooked  Beef  Tongue  (St.  Louis).  This  is  sold  in  tins,  which  are  very  similar  to  the 
corned  beef  ones.  As  a  breakfast  dish  it  is,  I  think,  one  of  the  best  of  all  these  tinned 
goods  that  I  have  recently  tried.  It  is  certainly  superior  in  this  respect  to  the  rolled  and 
pressed  tongues,  so  common,  and  is,  in  addition,  much  cheaper. 

The  analysis  showed  v — 

Moisture 

A.lbuminoid  aubstanceB . . 

Contiuiuag  nitrogen  1-92 

Fftt  

Ash  

Chloride  of  Sodium  in  ash  4*94 

This  is  therefore  less  salted  than  the  average  of  ordinary  dried  tongues,  and  contains 
more  nutritive  matter  than  they  do.  It  ia  well  packed^  so  that  it  keeps  for  some  days  after 
the  tins  are  opened. 

10.  Tomatoes. — This  seems  a  suitable  article  to  consider  with  the  meat  and  tongue, 
I  have  tried  two  brands,  one  Thurbers*  and  one  a  French  make,  with  no  name  on.  Both  ■ 
are  preserved  in  water.  At  first  it  appeared  that  this  was  in  excessive  quantity,  but  the 
whole  tin,  when  analyzed,  showed  5  «32  per  cent,  of  solid  matters.  Church  gives  the  sohd 
matter  of  ripe  tomatoes  at  10'2  per  cent.,  so  that  the  added  water  was  probably  not  more 
than  was  reaOy  needed  to  fill  the  tin  up  when  it  had  been  closely  packed  with  the  tomatoes. 
The  fiavour  of  most  of  these  has  proved  excellent,  and  in  no  case  has  there  been  any 
objectionable  taste. 

11.  Suup  should,  perhaps,  have  been  treated  of  before  meat,  but  that  I  have  less  to 
say  about  it.  The  difliculty  I  met  with  has  been  to  find  a  sample  sufficiently  mild  in 
flavour.  I  have  tried  some  half  doxen  kinds,  but  all  are  too  strong  for  my  palate  ;  other- 
wise, as  foods,  they  are  certainly  nutritious  and  fairly  concentrated  ;  the  best  of  them 
forming  a  stifi:  jelly  when  cold. 

12.  Succotash,  a  thoroughly  American  vegetable  preparation.     It  consists  of  a  mixlare 
of  Haricot  beans,  Lima  beans,  and  Maize  cooked  in  the  tin,  and  then  soldered  up  ;  there  in    ^ 
also  a  little  fat  added.    The  tin  wants  simply  heating  in  water  before  dv^hvci^,  ■ 
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The  analysis  showed  : — 

Water 74-68  per  cent 

Albuminoid  matters 8*60        „ 

Containing  nitrogen '576  „ 

GeUoloBe 1-66       „ 

ABh         -76 

It  is,  therefore,  a  yery  good  specimen  of  a  boiled  Tegeiable  food,  and  a  palatable 
change  from  our  winter  monotony  of  potatoes  and  greens. 

There  are  several  more  analyses  to  report  yet,  bat  the  space  at  my  disposal  is  too 
limited  for  them  this  month. 


RECENT  CHEMICAL  PATENTS. 

The  following  specifications  have  been  recently  published,   and  can  be  obtained  from 

the  Great  Seal  Office,  Cnrsitor  Street,  Chancery  Lane,  London. 

1879  NuiM  of  patentee.  TiUe  of  Palmt.  Fxiee 

8697    A.  M.  Clark Electric  Lamps  or  Begalators Is. 

8750    H.  J.  Haddan          Electric  Lamps  or  Begalators 8d. 

8794    A.  White Apparatus  Employed  with  Telephones           ••        ..  6d. 

6535    Ditto Telephones 6d. 

8808    G.  J.  Wells Manafactore  of  Caustic  Alkalies           Bd* 

8804    W.  J.  Menzies        Manufactiire  of  Caustic  Soda,  and  Potash        . .         . .  6d' 

8836    W.  B.  Lake Production  of  Power  from  Bisulphide  of  Carbon      . .  lOd. 

8938    Ditto Manufacture  of  White  Lead        6d. 

8875    C.  W.  Harrison Electric  Lighting 6d. 

4078    W.  T.  &  J.  Chadwick        . .         . .     Manufacture  of  Sulphate  of  Alumina 4d. 

4087    J.  H.  Johnson        Manufacture  of  Aluminium  and  Magnesium   . .         . .  2d. 

4122    B.  Lancaster           Manufacture  of  Alkalies 2d. 

4162    W.  Cormack Utilizing  Spent  or  Acid  Liquors 2d< 

4221    A.  Dapr6 Manufacture  of  Sulphate  of  Potash 2d. 

4253    A.  J.  Boult Manufacture  of  Magnesia           4d. 

4338    G.  N.  Tucker,  Sec Manufacture  of  Ammonia  and  its  Salts           . .         . .  Bd. 

4402    W.  F.  Nast Extracting  Ammoniacal  Salts 6d. 

4405    A.  y.  Newton          Electric  Lamps 6d. 

4440    J.  H.  Hohnson        Telephones 2d. 

4544    B.  E.  B.  Kewlands Manufacture  or  Beflning  of  Sugar          4d. 

4637    W.  Morgan  Brown Manufacture  of  Sulphate  of  Lime         6d. 

4611    W.  A.  Barlow  Manufacture  of  Hydro-oxide  of  Carbon  by  the  direct 

introduction  of  Liquid  Protoxide  of  Hydrogen    . .  6d. 
4781    F.  J.  Bolton  and  J.  A.  Wanklyn  . .     Manufacture  of  Artificial  Manures  and  Ammoniacal 

Products         4d. 

1880.  I 

810    J.  Pattinson Begulating  the  Explosion  of  Compounds  containing 

Chlorate  of  Potash 2d. 


Hehnsb's  Alcohol  TABLE8.»We  print  this  month  the  last  pages  of  the  Alcohol  Tables,  calculated 

by  Mr.  Otto  Hehner,  which  we  have  been  publishing  month  by  month  since  March.    Our  subscribers 

will  note  that  the  paging  is  so  arranged  that  it  will  bind  with  the  March  Number.    The  Tables  have  proved 

so  useful,  that  Mr.  Hehner  has  decided  on  publisl^ing  them  separately  in  pamphlet  foxm.    They  may  be 

pivoured  of  M^ars.  J,  &  A.  CharohiU,  11,  New  Burlington  Street,  W. 
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BEVIEWB. 
Natur6*a  Hygiene — a  ieriea  of  e$ia\jn  on  popular  scientific  vubjeetSf  with  special  ref^rtnet  to 

the  Chenmtry  and  Hygiefie  of  the  Eucafyptm  and  the  Pine»  fl 

By  0.  T.  KiNGZKTT,  F.C.8.  LoDdon :  Baillike,  Tindoll  &  Cox. 
TffE  author  of  this  book  miiBt  Burely  have  enjoyed  the  writing  of  it  as  a  bnge  practical 
joke ;  and  the  idea  of  getting  people  to  buy  a  "  series  of  oBsays  on  popular  scientifio 
Bubjects,"  and  then  leaving  them  to  discover  that  they  have  purchased  an  ingenious 
advertisement  for  a  disinfectant,  called  Sanitas^  must  have  tickled  him  immensely.  Seriously, 
from  a  scientific  point  of  view,  the  book  is  altogether  beneath  criticism,  unless  we  are  to 
admit  that  all  the  labours  of  others  on  ozone  were  only  mere  preliminaries  to  the  grand 
dlsoovery  of  the  author,  which  is  to  save  mankind  from  all  diseases,  and  consists  in  blowing 
air  throngh  turpentine  and  warm  water,  and  then  bottling  and  seiUng  the  product  nnder  an 
attractive  name.  In  the  whole  book  we  find  plenty  of  Andrews,  Day,  Pasteur  and  other 
authors,  and  towards  the  end  we  meet  a  little  of  KJngzett,  but  he  is  comparatively  smothered 
in  the  sea  of  quotations  necessary  to  aid  the  largo  and  open  type  in  turning  the  materials 
for  a  pamphlet  into  the  size  of  a  book.  The  ooacluding  paragraph  but  one  is  delicious,  and  is 
as  follows  : — ^*  It  is  possible  to  dwell  very  largely  on  this  theme,  but  it  is  hoped  that  enough 
has  been  said  and  sufficient  evidence  brought  forward  to  prove  conclusively  that  among  the 
pfocMtee  of  Nature's  hygiene  there  are  few  more  extensive  or  important  than  that  by  the 
study  of  which  the  author  was  led  to  the  discovery  of  the  disinfectant  named  Sanitas." 


Alphabetical  Manual  of  Blowpipe  Analysis^  skoicitig  all  hiown  methods,  both  old  and  new. 
By  Leeut.-Colonel  W,  A.  Ross,  late  R.A.  London :  Triibner  &  Co. 
The  rapidly  increasing  notice  which  is  being  taken  of  this  subject  by  British  chemists 
has  encouraged  the  author  of  Pyr»lmjy  to  publish  another  manual.  The  book  is  of  a 
handy  size,  and  a  large  mass  of  information  is  conveyed  in  its  145  pages,  the  whole  being 
arranged  under  heads  placed  alphabetically  in  dictionary  form.  The  work  opens  with  a 
dedication  to  Prince  Bismark,  which  perhaps  somewhat  too  strongly  exalts  the  intelligence 
of  foreigners  as  compared  with  the  author's  own  countrymen,  and  states  how  that,  unable 
to  obtain  proper  training  in  blowpipe  analysis  at  home,  the  author  had  to  seek  it  at  Frieburg 
University.  The  book  proper  begins  with  a  condensed  scheme  for  a  general  course  of 
examination,  classified  under  the  respective  heads  of  the  articles  and  re-agents  used,  and 
then  the  various  special  subjects  are  treated  alphabetically.  Among  the  most  useful 
articles  are  those  on  the  beautiful  re-actious  obtainable  on  the  alaminium  plate,  an  excellent 
table  of  the  constitution  of  the  alloys,  and  a  very  full  but  concise  arrangement  of  the 
minerals  under  the  head  of  their  chief  metallic  constitaonts.  The  article  on  pyrochromes  is 
also  fumiflhed  with  a  concise,  bat  vtjry  complete,  table  of  coloured  flames.  Every  practical 
point  is  well  treated,  and  the  directions  are  short,  distinct  and  easily  followed.  The  article 
directed  to  show  how  to  distingnish  between  the  true  colour  of  sodium  and  the  false  yellow 
produced  by  perfectly  clean  wires,  is  good,  and  in  it  the  author  claims  the  superior  accuracy 
of  the  blowpipe  over  the  spectroscope  for  this  purpose.  To  save  space,  certain  abbreviations 
are  employed,  a  table  of  which  is  given  at  the  opening  of  the  book  :  thus,  we  have  II. P.  for 
the  reducing  flame  and  O.P.  for  the  oxidising  one  ;  but  why  we  should  have  HS  for  H,S 
is  a  mystery,  and  is  a  step  in  the  art  cf  abbreviation  calculated  more  to  confuse  than  to 
shorten. 


I 
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The  wliole  ends  with  ft  set  of  specimen  exercises  from  the  Frieburg  coarse,  &Dd  ao 
that  our  readers  may  see  whether  the  enormoas  advance  in  blowpipe  work  elaiined  for  that 
laboratory  over  onr  native  ones  is  altogether  so  great,  we  append  the  steps  m  order,  as  here 
fihown,  to  be  applied  in  an  analysis  of  crystallized  apatite : — 

1.  Agate  mortar  and  borodc  acid  bead. 

2.  PotasBiiim  carbonate  on  alamiiiiun]  plate  and  boO  with  water. 
8.  The  dried  residue  in  borade  acid  bead  (for  Ca  as  chief  baw). 

4.  Specks  of  potaBsiam  carbouate  to  the  Boine  bead. 

5.  Potassium  pyrotungatate  (for  phosphate). 

6.  Original  with  crystals  ol  phogphuric  acid  in  a  glass  tube  (for  fluorine). 

7.  Paalc  of  powder  on  plaiutujii  wire  in  inner  flaine  and  then  on  copper  wire  (for  chlorine). 
Taking  the  book  as  a  whole,  it  wiH  be  found  very  useful  for  reference  and  a  great  aid 

to  a  chemist  in  rapidly  obtaining  a  qnalltativo  idea  of  the  contents  of  any  mineral  he  may 
receive  for  fall  analysis,  and  thus  enabling  a  speedy  decision  aa  to  the  coarse  of  ore 
ijnantitative  analysis  it  will  be  best  to  follow. 


Manual  for  the  Phyiiologkal  Laboratory, 
By  ViNOKNT  BjLRRiSt  M.D.,  and  D'Arcy  Power,  B.A.,  Oxon. 
Bftilliere,  Tindall  &  Cox,  King  WUliam  Street.  Strand, 
Tms  little  book  will  be  found  very  useful  to  medioal  students  preparing  for  examination 
an  excellent  **  cram "  on  histiology  and  praotical  physiological  ohemiatry.  It  is  divided 
into  three  sections,  the  first  being  devoted  to  practical  directtoos  for  bardening,  stainiug  and 
mounting  tissues ;  the  second  to  practical  histiology  of  all  the  ti^aues  and  organs  of  ^e 
body;  while  the  third  deals  with  the  chemistry  and  tests  for  the  various  albumena* 
peptones,  and  all  other  chemical  compounds  found  in  the  various  secretions  of  animals. 
Taking  it  as  a  Rammary,  it  is  certainly  very  complete  and  concise,  a  good  deal  of  informa- 
tion being  compressed  iuto  the  125  closely  priuted  pages  it  contains.  Here  and  there  we 
find  an  omission  of  BamethiD;:T,  tbe  presence  of  which  would  tie  desirable :  for  instance,  in 
the  analysis  of  urinary  calculi*  where  we  are  simply  told  that  if  the  stone  burns  entirely 
away  it  is  probably  uric  acid,  but  no  mention  is  made  of  the  several  other  organic  calculi 
frequenlly  met  with^  such  as  cystine,  xanthine  and  fatty  masses  which  are  surely  mattfir 
not  overlooked  by  eiaminors.  Considering  the  book  as  a  whole,  however,  it  is  to  b« 
pronounced  an  eicollent  attempt  to  summarise  the  extensive  subject  with  which  it  dei^ 
while  the  directions  for  mounting,  &c.,  are  most  excellent. 


Suppietfunt  to  a  Handbook  of  Chemical  Manipulation, 

By  C,  Greville  Williams,  F.R.S. 

Van  Voorst,  Paternobtar  liow. 

Tms  is  a  pamphlet  of  some  eighty  pages,  which  we  ought  to  have  noticed  some  time  ago. 

Tbe  greater  portion  consists  of  very  brief  notices  of  new  apparatus,  or  modilied  forms  of 

apparatus  which  have  been  introduced  since  the  author's  Handhouk  was  published.     These 

notices  are  condensed,  bat  still  (juite  suflicient  to  guide  those  who  have  not  the  opportunity 

of  seeing  every  new  device  for  saving  labour,  or  increasing  the  accuracy  of  work  where  to 

obtain  the  fuller  information.     A  few  pages  are  devoted  to   short  notices  of  processes  of 

cojnp&Tdii'veJr  recent  date* 


i 


m  ui  H 


THE    ANALYST.  lai 


Water  Anal^sitfor  Hanitary  Purpmei, 
By  E.  FBAjfitLAND,  Ph-B.,  D.C.Ii.,  F.R.S. 
Van  Voorst,  Paternoster  Row. 
This  volume  ia  a  complete  description  of  Dr.  Frankland's  well  known  process  of  water 
analyBie*  References  to  other  procesees  or  methods  are  hardJj  to  be  met  with  in  the 
book,  and  the  oontroTersial  matter,  which  has  given  so  much  ranciditj  to  many  of  the 
previous  publications  on  organic  carbon  and  nitrogen,  is  most  Btudionsly  avoided.  We 
do  not  notice  that  any  new  feature  has  been  introduced  into  the  process,  but  we  suppose 
the  author  could  scarcely  have  anything  to  add,  after  the  papers  and  discassions  to  which 
it  has  already  given  rise*  The  value  of  the  book  lies  in  the  fact  that,  for  the  &rBt  time,  the 
process  ia  published  alone,  and  in  a  handy  form  for  reference, 


LAW  REPORTS. 
Can  a  Public  Analyst  Appoint  a  Deputy  f — 
William  Fitz,  of  Qifton,  appeared  at  the  Bristol  Folios  Court,  on  May  2Qth,  in  answer  bo 
adjourned  summons,  charging  him  with  aelHag  to  Joseph  Brace,  two  quarts  of  milk,  which  woa  not  of 
the  nature  and  quality  denmnded.  Mr.  WAnafarough  supported  the  summonis,  as  solicitor  of  the  Bristol 
ftud  West  of  England  Dairjmen's  Association.  Mr.  Clifton  appeared  for  the  defence,  When  the  case 
waj  iirst  before  the  court  Mr.  Wunsbrough  proposed  to  put  in  the  oertificato  of  Mr.  Gatehouse,  the 
analyst  of  the  city  of  Bath,  to  prove  that  the  milk  purcbaRcd  by  the  complainant  waa  not  of  proper 
quality,  Mr,  Clifton  objected  to  the  admissibility  of  the  docnmemt,  on  the  ground  that  Mr.  Stoddart,  the 
analyst  of  Bristol,  was  the  proper  person  to  have  made  the  analysis.  On  this  point  the  summons  was 
adjourned.  At  the  re-he&ring«  the  court  decided  to  have  the  arguments  gone  through  again.  Mr. 
Wansbrough  proposed  to  proceed  with  the  facts,  but  this  was  objected  to  by  Mr.  CUfton,  on  the  ground 
that  the  point  in  dispute  was  a  legal  one,  and  should  bo  first  dccidcKl.  Mr.  Wanabroogh  said  since  the 
adjournment  he  Imd  looked  carefully  into  the  matter,  aud  thought  that  the  magistrates  weald  be  of 
opinion,  when  they  heard  what  he  had  to  advance,  that  the  case  citme  dearly  under  sec.  12.  They 
were  compelled  to  go  to  another  uudyst  because  Mr.  Stoddart  was  not  acting  at  the  time  the  milk  was 
submitted  to  Mr.  Gatehouse.  He  (Mr.  Wansbrough)  was  prepared  to  show  that  Mr.  Stoddart  at  that 
time  was  iu  such  a  stixte  of  ill-health  that  he  could  not  be  said  to  be  acting.  Their  Worships  had  the 
Act  of  Farliameat  before  them,  and  he  thought  thi^y  would  u,gr&e  that  it  contemplated  such  an  emcrgeuoy 
as  the  ttualyst  being  ill,  and  the  complainants  were  therefore  justified  in  going  to  the  analyst  of  the 
nearest  plaoe,  and  by  their  so  doing  no  injustice  was  done  to  any  person.  Looking  at  the  state  of  Mr. 
Btoddart's  health,  he  asked  the  Bench  to  say  that  that  gentleman  was  not  acting.  &Ir.  Clifton  followed 
on  the  other  side,  and  urged  that  Mr.  Wansbrough,  in  his  interpretation  of  the  Act,  had  overlooked 
certain  inviolable  conditions.  The  person  who  held  the  position  of  analyst  coidd  not  delegate  his  duties 
to  another  person  unless  there  was  express  authority  given  by  the  body  in  whose  hands  the  original 
appointment  was  vested.  If  they  examined  the  Act,  nothing  could  be  fotmd  aiithorising  the  appoint- 
ment of  a  deputy  other  than  in  the  way  which  he  had  advanced,  viz.,  by  the  Town  Council.  Mr. 
Stoddart  had  been  properly  installed  by  that  body,  and  it  must  be  taken  that  he  was  acting  as  such 
Qutil  from  some  cause  or  other  the  poat  became  vacant.  If  Mr.  Stoddart  was  the  analyst  of  Bristol — 
and  his  contention  was  that  that  was  so— the  certiUcato  of  Mr.  Gatehouse  could  not  be  admitted.  The 
Chairman,  addressing  Mr.  Wansbrough,  said  the  court  was  of  opinion  that  before  they  could  deal  with 
the  certificate  evidence  should  be  tjikeu  to  prove  that  Mr.  Stoddart  was  not  acting  at  the  time.  Joseph 
Bruce  was  called,  and  on  being  sworn  he  said  ho  was  an  inspector  in  the  employ  of  the  Association. 
In  the  month  of  April  he  purchased  two  quarts  of  milk  of  the  defendant,  and  to^>k  a  sample  to  the 
lahorutory  of  the  City  Analyst,  Park  Street.  He  did  not  see  Mr.  Stoddart,  and  was  informed  by  the 
assistant  that  that  gentleman  was  ill.  The  assistant  refused  to  take  in  the  samples.  Mr.  F.  W. 
Stoddart,  son  of  the  City  Analyst,  was  next  called,  und  proved  thot  since  April  his  father  bad  been  too  lU 
to  attend  to  the  duties  of  the  office,  and  Mr.  Gatehouse  had  been  appoiBtcd  by  his  father  to  act.  In 
answer  to  the  Bench  witness  said  that  Mr.  Gatehouse  had  not  been  appointed  to  act  for  genernl  purposes, 
but  only  for  the  Milk  Association.  Mr,  Clifton  objected  again  that  such  an  appointment  wao  a  legal 
one.  After  further  discnssion  the  Magistrates  declined  to  further  adjourn  the  proceedings,  and  *<t^tTii««^ 
the  BommoDS.    It  ia  probable  that  the  case  will  be  taken  to  a  superiot  c,^\u\. 
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Conviction  for  Selling  Adulterated  Coffee,  although  labelled  Mixture  of  Chicory  and  Coffee: — 

At  the  Wolverhampton  Police  Court,  on  June  3rd,  John  S.  Beddow,  grocer,  of  Victoria  Street, 
Wolverhampton,  was  gammoned  for  seUing  an  article  not  of  the  nature  and  substance  demanded  by  the 
purchaser.  The  Town  Clerk  prosecuted,  and  Mr.  J.  Rowland,  defended  on  behalf  of  the  Birmingham 
and  Midland  Counties'  Grocers'  Protection  Society.  The  witness  for  the  prosecution  said  he  went  to  the 
defendant's  shop,  and  asked  for  a  half-pound  tin  of  coffee.  The  tin  was  afterwards  handed  to  the 
Borough  Analyst,  who  certified  that  the  contents  were  an  admixture  of  chicory  and  coffee,  and  the 
proportion  of  chicory  being  47  per  cent.  It  was  stated  that  the  tin  was  covered  with  a  coloured  label,  on 
which  was  printed  in  large  type,  "  French  Coffee."  There  was  a  notice  in  small  type  that  the  contents 
were  a  mixture  of  chicory  and  coffee,  but  such  notice  was  concealed  by  a  wrapper  of  yellow  paper.  Mr. 
Bowlands,  for  the  defendant,  stated  that  the  mixture  was  bought  from  Messrs.  S.  Hanson,  Son,  Evison* 
and  Barter,  wholesale  grocers,  of  Botolph  Lane,  London,  and  was  largely  sold  by  grocers  throughout 
the  country.  It  was  well  known  that  all  tinned  coffees  were  mixed  with  chicory.  He  called  Mr.  G. 
Shelley,  of  Hockley,  and  Mr.  John  Simmons,  wholesale  grocer,  of  Birmingham,  who  both  said  all 
tinned  coffees  were  supposed  to  be  mixed.  Mr.  Evison,  a  member  of  the  firm  who  prepared  the  mixture, 
said  they  sold  about  a  ton  weekly.  The  Mayor  said  the  magistrates  were  of  opinion  that  the  contents 
of  the  tin  was  a  fraudulent  mixture,  and  that  the  label,  which  was  printed  in  so  small  type  as  to  be 
scarcely  visible,  was  not  sufficiently  plain  as  to  the  contents  of  the  tin,  and  they  therefore  fined  the 
defendant  £5  and  costs.  Mr.  Bowlands  asked  for  a  case,  which  the  magistrates  refused  to  grant,  and 
notice  of  appeal  was  then  given. 

How  Co-operative  Societies  earn  their  Dividends : — 

At  Forfar  Sheriff  Court,  on  June  7th,  Sheriff  Bobertson  president,  David  MoUison,  solesman  to  the 
Forfar  Equitable  Co-operative  Society,  was  charged  with  selling  as  salt  butter  a  substance  not  of  the 
nature,  substance,  and  quality  demanded.  The  Supt.  of  Police  said  he  asked  for  a  pound  of  salt  butter, 
and  paid  Is.  4d.  for  it.  It  had  a  beautiful  appearance  and  was  sweet  and  delicious  to  the  taste,  but  the 
analyst  reported  that  it  was  adulterated  with  fat  other  than  butter  to  the  extent  of  not  under  75  per  cent. 
One  of  the  members  of  the  managing  committee  of  the  Society  said  they  had  been  swindled  by  the 
man  from  whom  they  purchased  this  butter.  They  paid  118s.  per  cwt.  for  it,  the  same  price  that  was 
charged  for  the  finest  Canadian  butter.  They  had  previously  had  butterine,  for  which  they  paid  90s., 
but  each  keg  was  marked  as  the  finest  Canadian  butterine.  The  Committee  had  ordered  the  manager 
to  buy  no  more  butterine,  as  they  intended  to  sell  nothing  but  first-class  butter.  The  Fiscal :  What 
became  of  this  butter  ?  Witness :  It  was  nearly  all  sold  out  before  this  sample  was  taken.  I  fancy  it 
is  all  away  by  this  time.  The  customers  seemed  to  be  well  pleased  with  it.  We  have  intimated  to  the 
seller  that  we  are  not  to  pay  for  it  as  butter.  The  Sheriff :  Then  you  have  made  a  large  profit  on  this. 
Witness :  But  we  have  to  give  a  large  dividend.  We  must  put  on  the  profit  somehow.  The  Fiscal :  The 
members  of  the  Society  are  their  own  customers,  so  that  they  are  just  cheating  themselves.  The  Sheriff 
said  the  Society  ought  to  be  more  particular  in  the  appointment  of  their  purchasing  committee,  as  he 
beUeved  that  if  they  had  shown  reasonable  diligence  they  would  have  detected  that  this  was  not  butter. 
He  found  the  charge  proved,  and  imposed  a  penalty  of  £5. 

Inspector  Testing  Samples  before  Submitting  them  to  Analyst: — 

At  Poole  Petty  Sessions,  James  Cobb,  milk  seller,  of  Longfleet,  was  summoned  for  selling 
adulterated  milk.  Mr.  Dickinson,  Town  Clerk,  appeared  in  support  of  the  information.  John  Hutchins, 
the  inspector,  stated  that  on  the  24th  May  he  purchased  half  a  pint  of  milk  from  the  defendant.  He 
forwarded  a  portion  to  the  Public  Analyst,  Mr.  J.  Comyns  Leach,  whose  certificate  showed  that  it  contained 
9  per  cent  of  water.  He  asked  the  defendant  for  new  milk,  such  as  he  supplied  to  his  customers,  and 
in  reply  he  said  he  supplied  it  to  them  as  milk  and  water.  He  had  nothing  to  indicate  that.  Mr. 
Hatchings,  in  answer  to  the  Mayor,  said  he  had  obtained  samples  from  at  least  20  other  milk  sellers,  but 
on  testing  them  with  the  lactometer  he  found  there  was  no  necessity  to  send  the  samples  to  the  analyst. 
Mr.  Dugdale  suggested  to  the  defendant  that  he  should  get  one  of  those  instruments  for  his  own 
protection,  so  that  he  could  see  for  himself  what  was  the  quality  of  the  milk  he  supplied.  The 
defendant  replied  that  he  knew  very  well,  after  selling  milk  for  so  many  years,  what  was  good  milk  and 
what  was  not  good.  The  milk  sold  to  Mr.  Hutchings  was  as  pure  as  could  be  got,  but  there  was  a  certain 
quantity  of  water  in  all  milk,  and  he  merely  told  the  inspector  that  it  was  milk  and  water  for  his  own 
pioteotioB.    The  Mayor  &ned  him  £1  and  ooste. 
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NOTES    OF   THE    MONTH. 

Ib  iLDOther  oolamn  we  print  a  decision  of  the  Bristol  mBgistrateB  to  the  effect  that  in 
the  illness  of  their  own  analyst  it  was  impossible  to  prosecute  on  the  certificate  of  a 
neighbom*ing  analyst.  As  nsnal  in  sach  cases  mnch  extraneous  matter  was  mtrodueed  by 
the  legal  gentlemen^  and  it  was  argued  whether  an  analyst  could  or  could  not  appoint  a 
substitute.  All  this  is  quite  foreign  to  the  question  which  resolves  itself  into  the  right  of 
the  public  to  take  a  sample  to  an  adjoining  analyst  in  event  of  there  being  no  analyst 
appointed  for  the  district.  This  right  is  clearly  recognised  by  the  Act,  and  surely  in  both 
common  sense  and  law  the  ilJaess  of  the  appointed  analyst  causes  a  state  of  thiogs  on  all 
fours  with  there  beiog  no  analyst.  We  trust  that  for  the  public  sake  this  case  will  be 
pushed  to  an  appeal,  so  that  an  authoritative  decision  may  be  obtained,  establisbing  the 
right  in  question,  as  we  have  no  doubt  it  will  be  easily  if  the  strict  point  be  adhered  to.  It 
is  not  a  matter  of  the  power  of  an  analyst  to  delegate  his  functions,  but  of  a  right  on  the 
part  of  the  public  to  seek  aid  elsewhere,  if  either  there  bo  no  analyst  for  the  district,  or  if 
he  be  temporarily  laid  ou  the  shelf  by  ill-health.  Section  12  of  the  Act  surely  covers  the 
case. 


Another  case  has  occurred  in  Forfar,  in  which  the  salesman  at  a  eo-operative  store  was 
fined  for  selling  *•  butterino."  A  member  of  the  managing  committee  said  that  "  They 
had  to  pay  large  dividends  and  so  had  to  get  the  profit  somehow,*'  and  the  Fiscal  then 
exclaimed  with  great  dryness  tliat  •*  The  members  of  the  society  are  their  own  customers,  so 
they  are  just  cheating  themselves  T*  How  can  we  wonder  at  traders  being  tempted  when 
immacukte  co-operators  go  in  for  mutual  cheating. 


I 


Our  friend  the  GrociT  is  getting  moral.  A  case,  which  will  be  found  detailed  elsewhe: 
was  decided  lately,  and  was  considered  worthy  of  being  reported  by  the  Grocer  twica  in  f A# 
^ame  number  ;  so,  of  course,  it  must  be  very  important,  considering  the  great  value  of  that 
organ's  space.  In  this  trial  it  has  been  held  that  to  sell  cotiee  and  chicory  as  French  coffee, 
with  a  notice  of  admixture  in  very  small  type^  and  covered  by  an  outer  wrapper  is  illegal, 
and  the  party  whose  ingenuity  suggested  the  expedient  has  been  £ned.  The  case  being 
under  appeal,  any  comments  of  ours  must,  of  course,  be  reserved,  but  our  readers  will,  we  m 
think,  be  amused  by  the  grand  opening  of  the  lawyer  for  the  defence  who  appeared  for  the 
trade  society.  He  stated  that  he  had  not  come  to  defend  a  fraudulent  transaction.  The 
(issoci^tionf  whieh  h«  had  the  htnwur  of  rfpreaentin0t  was  formed  t9  prevent  fraud  amongtt 
iu  mefuherUt  and^  as  far  aJt  posHbhy  to  protect  the  public.  Fancy  that  now,  when  no  pro- 
tection societies  existed  before  the  passing  of  the  Act,  and  so  it  is  only  when  the  legiskture 
steps  in  to  protect  the  public,  that  the  grocers  magnanimously  assist  it  by  employing  their 
funds  to  defend  ft  firm  who  label  an  article  a  mixtare,  and  then  cover  up  the  label  with 
yeUow  paper  I 


In  Dorsetshire  they  have  an  analyst,  but  the  inspectors  also  act  as  analysts,  and  take 
care  that  he  shall  make  no  mistake,  by  testing  all  the  milk  they  take  by  a  lactometer,  and 
only  sending  the  analyst  those  samples  which  they  d^m  u^t^^^w^  *    "^^^  \i^iaKjic&siSsj^  ^Skctv 
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xnilk  must  pass  in  Dorset  for  the  flneet  new  article,  and  what  mnst  be  the  awfal  conflict  of 
aathority  when  the  inspector  gets  a  milk  with  excess  of  cream  and  forthwith  finding  it  show 
adulteration,  sends  it  on  to  the  analyst,  who  therei^poo  returns  it  good.  In  this  case  who 
18  to  be  believed  by  the  local  aathority — tho  inspector  or  the  analyst  ?  Seriously,  this  is  ao 
innoTatioD  which  is  at  once  illegal  and  onjast  to  both  traders  and  the  public. 


We  take  the  follow iug  two  paragraphs  from  the  Coicktrj/er  atui  Dairyman's  Journal ^ 
a  nensv  periodical  dovoted  to  the  interest  of  the  milk  trade : — 

To  unprejudiced  minds  it  appears  somewhat  inconsistent  to  appoint  a  dairymani 
(in  an  outer  suburb  of  London)  as  inspector  under  tlie  Sale  of  Food  and  Drugs"  Act, 
This  arrangement  does  not  ai)pear  to  give  satisiaction  to  other  members  of  the  tirade  in 
the  locality  who,  perhaps  not  unnaturally,  object  to  their  samples  being  continmiliy 
taken  by  one  of  themselves,  and  the  natural  inference  that  concocted  samples  of  the 

Inspector's  milk  arc  submitted  for  analysation  is  generally  believed, 

There  is  no  analyst  in  Bristol,  and  the  underselling  milk  and  water  dealers  are 
having  a  good  time  of  it,  as  milk  is  being  sold  at  any  price — from  2d.  a  quart — mid 
great  injury  is  being  done  to  the  trade  generally.  Bristol  wants  a  new  analyst  at  once, 
or  some  of  the  intorlopers  will  by  their  abominable  adulterations  be  the  cause  of 
grievous  results  to  the  public. 


NEW    TEST    FOR    ALOES. 


Hcao  BoENTBAEGBB  has  recently  described^  a  test  for  the  detection  of  aloes,  which  we  have 
no  doubt  will  prove  extremely  useful.  The  liquid,  or  the  cold  alcohohe  extract  of  the 
guspeeted  solid,  is  shaken  cp  with  about  twice  its  bulk  of  benzol.  The  benzol,  which  in  the 
presence  of  aloes  assumes  a  yellowish  green  colour,  is  taken  off  with  a  pipette,  and  agitated 
with  a  little  strong  ammonia.  The  ammonia  will  now  assume  a  fine  violet  red  colour,  even 
if  not  more  than  one  part  of  aloes  had  been  present  in  5,000  parts  of  the  liquid.  The  red 
colour  18  destroyed  by  acids  but  restored  again  by  alkalies.  Other  caustic  alkalies  may  be 
employed,  but  none  yield  stich  good  results  as  ammonia.  In  the  use  of  beer  the  presence 
of  aloes  can  be  demonstrated,  without  any  previous  preparation^  provided  about  14  grains 
of  aloes  had  been  added  to  the  gallon. 


I>BATH  or  Me.  W.  W.  Btoodjuit.— It  is  with  much  regret  we  record  the  death  of  this  gentleman,  which 
took  place  at  his  residence,  Sncyd  Park,  on  30th  May  Iftst,  from  liisease  of  the  lieflrt.  Mr.  Stoddart  carried 
on  the  bnsinesB  of  chemist  and  druggist  in  North  Street  for  a  ooniriderable  time  before  he  took  the 
pubho  uppointment  of  City  Analyst,  on  the  pasaing  of  the  Act  against  adulteration.  The  deccaacd 
gentleman  was  uialyBt  for  tlto  coonly  of  SomerBet  as  well  as  for  tho  city  and  county  of  Bristol.  Mr. 
Stoddart  was  a  F.I.C.  and  &  F»G.S.     He  was  in  the  57th  year  of  his  Bge, 
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The  Chemist  auri  Jjruggist;  The  Brewers'  Guardian;  The  British  Medical  Jonmol;  The  Medical 
Press;  The  Pharmaceutical  Journal;  The  Sanitary  Record ;  The  Miller ;  Journal  of  Applied  Sdenc« ; 
The  Boston  Jourttal  of  Chemistry;  The  ProYiaioner  ;  The  Practitioner;  New  Bemedie« ;  Procee*ling« 
of  tho  American  Chemical  Society  ;  Le  Practicien  ;  The  Inventors*  Record ;  New  York  Public  Health  ; 
The  Scientific  American ;  Society  of  Arts  Journal ;  The  Plumber  and  SaniUry  Engineer ;  The 
C!owktfepcr  and  Dalr^'man'e  Journal. 
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SOCIETY    OP    PUBLIC    ANALYSTS. 

The  Next  Mebtino  of  thia  Society  will  be  held  at  Swanaea  during  the  week  of  the 
British  Association  Meeting,  probably  on  Friday  the  27th  inst.,  but  the  usual  oiraolar 
notice  will  be  sent  to  the  Members, 
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ON  PHOSPHORIC  ACm  IN  POTABLE  WATERS. 

By  0.  Hbhkkb. 

Esad  before  tks  Society  of  Public  AnaiysU,  on  2nd  June,  1880* 

Ik  Jann&ry,  1879, 1  had  the  hoBour  to  describe  before  the  Society  a  method  for  the 
determiQation  of  Phosphorio  Acid  as  Phospho-molybdate,^  and  which  in  the  main  coosiflted 
LB  the  precipitation  at  a  low  temperature  of  the  phosphoric  acid  by  mo]jbdic  Bolation» 
diseohiDg  the  precipitate,  after  washing  with  the  JBaet  possible  quantity  of  water,  to 
neutrality,  in  dilute  ammonia,  evaporating  the  solution  thiiB  obtained  with  repeated  addition 
of  small  quantities  of  w^ter,  and  weighing  the  resalting  residue.  This,  divided  by  28*6,  as 
I  showed  by  numerous  test  experiments,  very  accurately  indicates  the  amount  of  phosphorio 
acid.  The  method  is  evidently  better  adapted  for  the  estimation  of  very  small  quantities 
of  P,0^  than  of  more  tangible  amounts,  since  the  compound  ultimately  weighed  cod  tains 
but  a  small  fraction  of  phosphoric  acid,  a  minute  quantity  of  that  acid  furmithiDg  a  highly 
multiplied  amount  of  residue,  aud  also  because  we  are  already  in  possession  of  very 
eioellent  methods  for  the  determination  of  P«0^,  when  ocoarriDg  in  moderately  large  quantity. 
The  metbod,  in  fact,  allows  us  to  deal  with  quantities  so  small  as  to  be  quite  unassailable 
by  the  usual  magnesia  process. 

One  of  the  chief  objects  I  had  in  working  out  the  method  referred  to,  was  to  be  io 
possession  of  reUuble  means  to  determine  the  proportion  of  phosphoric  acid  ocoorring  in 
potable  waters. 

All  unbiassed  chemists  are  in  the  habit  of  baaing  their  opinion  as  to  the  quality  of  given 
samples  of  water  upon  the  figures  resulting  from  a  considerable  number  of  different  deter- 
minations, embracing  chiefly  the  amounts  of  organic  mUter  or  some  data  measuring  the 
same,  their  products  of  oridaiion,  and  of  some  of  the  mineral  substances  invariably  met 
with  in  sewage,  namely,  chlorides  and  sniphates,  bat  the  determioation  of  that  most  im> 
portaot  of  the  conHtituents  of  animal  excreta — phosphoric  acid — has  been  sadly  neglected* 
althuugh,  to  quote  Mr.  Waoklyn,  **  much  nonsense  has  been  talked  about  phosphates  Uk 
drinking  water."  The  fact  is,  that,  as  far  a  a  I  am  aware,  the  whule  literature  of  water 
analysis  does  not  include  a  single  (fuanlitative  determiaation  of  phosphoric  aiid  in  drinking 
water,  although  in  some  caues  the  precipitate  thrown  down  by  ammonia  has  been  put  down 
as  ''  iron,  alumina,  and  phosphates "  (Graham,  Miller,  and  UoH'mtinn.)  In  mineral 
waters  that  acid  has  been  again  and  again  determined^  but  its  eutimation  with  a  view  to 
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aid  in  the  formation  of  a  correct  opinion  on  samples  of  drinking  water  has  not,  so  far  as  I 
can  ascertaio,  been  systematically  undertaken.  .  The  present  paper  is  intended  to  form  a 
first  step  in  this  du'ection,  bat  it  is  pat  forward  only  tentatively  and  suggestively. 

Wanklyn  states,  that  *'  the  fact  has  been  overlooked  that,  except  as  infinitesimal  traces, 
phosphates  cannot  exist  along  with  carbonate  of  lime  in  a  clear  water."  Now  we  may 
assume,  that  in  presence  of  carbonate  of  lime  phosphoric  acid  would  be  present  only  as 
tricalcic  phosphate.  One  part  of  this,  according  to  Yoelker,  is  soluble  in  12,500  parts  of 
pure  water,  or  100,000  parts  of  water  might  contain  no  less  than  8 '66  of  P.Og,  whilst  the 
solubility  is  far  greater  still  in  the  presence  of  ammonium  salts,  chloride  of  sodium,  Ac. 
It  is  also  much  increased  by  carbonic  acid,  never  wanting  in  natural  waters.  B.  Warington 
(Chem.  Soc.  Joum.  [2],  ix.,  80)  gives  the  solubility  of  tricalcic  phosphate,  taken  in  the 
form  of  bone  ash,  in  water  saturated  with  carbonic  acid,  as  1  part  in  6,788,  or  6-76  P,0,  in 
100,000  parts  of  water. 

Hence  the  quantity  of  P,Oj,  which  may  possibly  occur  in  polluted  drinking  water,  is 
by  no  means  **  infinitesimal."  It  will  be  seen  that  I  have  not  met  with  any  water  contain- 
ing anything  like  the  quantity  theoretically  possible,  but  yet  amoants  were  found  which 
were  not  only  quite  appreciable,  but  quite  as  large  as  those  of  many  other  mineral  consti- 
tuents which  we  are  in  the  habit  of  measuring. 

In  all  cases  the  water  analysed  was  perfectly  clear,  and  had,  when  necessary,  been 
freed  from  flocculent  matter  by  filtration.  A  litre  was  employed  whenever  practicable, 
evaporated  with  the  addition  of  nitric  acid,  first  over  the  naked  flame,  then  to  dryness  on 
the  water-bath,  to  separate  the  silica,  the  residue  taken  up  with  a  little  nitric  acid,  the 
solution  filtered  through  the  smallest  practicable  filter,  evaporated  until  but  a  few  drops  were 
left,  and  precipitated  with  molybdic  solution.  In  such  waters  as  contained  much  chlorine, 
this  was  as  nearly  as  possible  removed  by  repeated  evaporation  with  nitric  acid.  In  the 
case  of  samples  highly  charged  with  sulphate  of  lime  the  volame  of  liquid  precipitated  by 
molybdic  solution  was  necessarily  larger,  to  prevent  the  separation  of  the  sulphate.  The 
whole  of  the  samples  contained  carbonate  of  lime. 

In  the  following  tables  the  samples  are  roughly  classified  under  three  heads.  Olass  I., 
good  and  fairly  good  water ;  H.,  waters  of  low  quality ;  and  III.,  waters  plainly  polluted. 

All  figures  are  parts  per  100,000. 


Uxbridge  Water  Supply  (deep 
chalk  springs) 

New  River  Water  

Lambeth  Water  Company's 
Supply     

Chalk  


CI. 


1-65 
1-60 
1-69 
200 
8-39 
6-00 
11-30 
1-40 
612 


SO. 


0-95 
0-38 
8-60 
0-74 
2-61 
6-78 
6-87 
0-51 
1-27 


N.O. 


1-91 
184 
0  33 
815 
8-29 
3-26 
3-18 
2-96 
1-69 


FreeNH. 


0002 
0001 
none 
0  001 
0002 
none 
none 
00<i6 
0-005 


Album. 
NH. 


Total  Sol. 


0002 
0001 
0003 
0005 
0-010 
0  002 
0-004 
0010 
0-001 


82*6 
82-6 
27-8 
867 
27-2 
61-9 
631 
85-8 
40-8 


P.O. 


None 
0-008 

0  020 
0-021 
0023 
None 
0*035 
0034 
0020 
0-018 
0-059 
0-074 
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1 

CI. 

BO. 

N,0, 

FreeNH, 

Album. 
NH. 

Total  SoL 

P.O.       1 

1-72 

6-43 

7-83 

6-90 

1219 

3-43 
3  11 
1-78 
3483 
380 

2*68 
2-38 
512 
6-70 
8-86 

none 
0-107 
0-001 
0003 
none 

0016 
0014 
0-004 
0*006 
0013 

•  • 

53-4 

39-4 

£2-9 

107'9 

67-4 

0*1  Oft     ^^1 

•»•»..... •*.•..«. 

0*045  ^^H 

0*022  ^^H 

0'033         B 

0'02a       ■ 

Wftier  from  Tbamefi    at    Nine 

Elms  Station^  Half  Ebb 

Ditto.  HaU  Flood 

0078         1 

i 

CI.      i 

so. 

N.O, 

FreeNH, 

Album. 
NH. 

Total  SoL 

P.O,  ^J 

From  Thwoea  at  CrosmesB  , 

306-7 

118 

U'96 

3-34 

7-60 

3*20 

11*06 

12-36 

10  70 

37-3 
1769 
86  14 

4  27 
21-77 

429 
1960 

2-81 
17-38 

not 

detenu. 

3-47 

2103 

3-75 

004 

824 

19-89 

20-61 

15-97 

0-112 
0-022 
tl-032 
0-029 
0-073 
0049 
0-288 
0  0(»5 
0001 

OOJfi 
0014 
0065 
0013 
O-0O4 

o-ou 

0013 
0021 
0033 

648-8 

90  7 

2346 

28*9 

74-3 

558 

1178 

116-6 

130-0 

0*240.^H 
None^^H 
0-484^^H 
0025  ^H 
0  025         ■ 
0070         ■ 
0-100          ■ 

ooa9       ■ 

0553          ■ 

On  examining  these  figures,  it  will  be  seen  that  in  really  good  waters  the  amounts  of 
phoaph<iric  aeid  are  verj  small,  the  nnmbers  being  in  all  cases,  v  ith  the  exception  of  two, 
less  than  0  4  per  million.     The  two  exceptions  were  waters  which  were  not  absolately 
free  from  saspicion  of  pollution.     Some  of  the  waters  of  Class  II,,  although  high  in  nitrates, 
contain  bnt  little  P,Oj,  bnt  the  majority  of  the  undoubtedly  polluted  samples  contain  more 
than  on©  unit  per  million  ;  in  one  case,  that  of  a  highly  polluted  well,  as  much  as  6'6.     lo 
several  of  these  samples  the  phosphoric  acid  is,  however,  very  low,  and  from  one  even 
entirely  absent*     This  may  be   due  to   one  or  both  of  two  circumstances.     Either  the 
pollution  is  due  to  vegetable  matter,  or  the  phoephoric  acid  has  been  removed  by  vegetation 
or  precipitation.     One  sample,  however,  which  is  not  included  in  the  table,  although  known 
to  be  sewage  polluted  and  giving  a  thick  brown  precipitate  with  Nessler's  re-agent,  and 
abounding  in  chlorides  and  sulphates,  contained  but  0-39  parts  per  millioD. 

On  the  whole,  therefore,  the  figures  go  to  show  that  the  presence  of  phopphoric  acid 
in  larger  quantity  than  05   per  million  parts  of  water  should   be  regarded  with  soRpicion. 
On  the  other  hand,  the  absmce  of  phosphates  affords  no  poaitiv«  proof  of  the  freedom  from 
pollution. 

The  determination  of  phosphoric  acid  by  means  of  the  process  which  I  have  employed 
being  BO   Kimple   a  matter,  rrqniiing  ai^   iittlt^  water,  and  being  capable  of  faruishing  the 
anal^ftt  with  a  valuHLle  help  io   formn^g  an  opiuioa  hs   to  the  quality  of  drinking  wat^r,  but 
I  hope  this  commonicalion  may  be  the  mt^ans  of  directing  the  attention  of  cheoiutU  ^  ^Ss^ 
bnt  too  much  neglected  eonititnent  of  potable  wmlei. 
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ON   THE    COMPARISON   OF   THE    SCALE    OF  B\UME'3  HYDROMETER  FOR 
LIQUIDS  HEAVIER  THAN  WATER  WITH  THE  SPECIFIC  GRAVliY. 

Bj  G.  W.  WiONZB,  F.C.8* 

Read  before  tA«  Soeuty  of    Puhlic  Artjlyitt  on  2nd  Juittf,  1B80, 
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Bauus's  hjdromdter  ia  probably  io  more  genera!  nse  in  chemical  manufaciories,  and 
eepeei&lly  in  sngar  refineries  in  this  eanntrjt  than  any  other  of  the  unmerons  arbitrary 
scales  that  bare  been  from  time  to  time  proposed  for  determining  the  density  of  liqnidB. 
From  a  scientific  point  of  view  there  is  of  cotirse  an  objection  to  any  arbitrary  scale,  based 
simply  on  the  fact  of  its  lacking  a  scientiSe  basis,  but  a  worse  objection  than  this  almost 
iBTariably  arises  from  these  arbitrary  scales  being  from  time  to  time  altered  or  amended 
(which  amendment  in  faot  is  only  altt^ration  under  another  name)^  so  that  it  is  difficult  to 
secure  Instruments  which  shall  correspond  to  the  original  or  any  other  definite  empirical 
standard. 

This  is  especially  the  case  in  reference  to  Baume's  hydrometer,  for,  at  the  present  time, 
it  is  possible  to  procure  instruments  which  are  guaranteed  by  the  makers  to  be  accurate, 
and  which  certdinly  are  so  far  accurate  that  they  correspond  to  the  tables  according  to 
which  the  instrumenta  have  been  constructed,  and  yet  these  instraments  ^hen  purchased 
at  difierent  places  show  at  the  medium  points  of  the  scale  differences  corresponding  to 
nearly  d^,  while  in  the  case  of  heavy  liquids,  such  for  iastance  as  concentrated  sulphorie 
acid,  the  indications  vary  more  than  4^* 

The  English  text-books  contain  bat  little  information  either  as  to  the  derivation  of 
the  original  scale  or  the  reasoDS  for  the  diilerent  alterations  that  have  been  made  in  it. 
This  is  perhaps  owing  to  the  fact  that  scientific  chemists  in  this  country  have  shown  less 
favour  to  such  arbitrary  scales  than  has  been  the  case  on  the  Continent.  In  America 
Casamajor  has  written  and  published  several  excellent  papers  on  the  subject,  some  of  which 
have  been  reproduced  in  a  monthly  journal  published  here  called  the  Sugar  Cane.  In 
France,  Vacher,  an  instrument  maker,  has  written  two  or  three  short  papers  on  the  subject, 
and  on  the  allied  subject  of  the  tflects  of  changes  of  temperature  on  the  hydrometer  read- 
ings. These  pablications,  allhoogh  good  of  their  kind,  are  of  comparatively  little  value  to 
ns  in  this  country,  because  we  have  to  face  at  the  outset  of  the  enquiry  the  plain  fact  that  I 
ihe^so-called  Baume  scales  in  use  in  this  country,  in  France,  and  in  the  United  States, 
differ  very  greatly  from  each  other.  Our  national  standards  render  no  assistance  in  the 
matter,  because  ii'  a  Baume  hydrometer  is  sent  to  Kew  for  examination  the  report  b  simply 
^  or  —  so  many  degrees,  "  according  to  Dr,  {/r^,'*  thus  falling  back  on  an  old,  and  I  might 
say  also,  an  obsolete  table. 

The  cause  of  these  discrepancies  and  this  lack  of  a  standard,  arises  no  doubt  from  the 
wholly  empirical  manner  in  which  the  scale  was  originally  formed  by  Baumd.  A  solution  of 
salt  was  made,  containing  15  paits  by  weight  of  salt  in  100  parts  by  weight  of  liquid,  and 
the  hydrometer  being  floated  first  in  pure  water  and  then  io  this  solution  the  space  between 
the  two  points  at  which  the  level  of  the  liquid  stood  was  divided  into  16  equal  parts,  and 
the  scale  continued  both  upwards  and  downwards.  When  this  scale  was  continued  upwards 
it  was  found  that  with  a  liquid  having  a  sp,  gr,  of  1*620  the  hydrometer  marked  52^,  and 
gulphane  aeld  of  ep»  gr.  1*845  marked  69^. 

A/Ur  m  abort  Ume  this  mode  of  adjusting  t\ie  i\u\An%'^^W\.  ol  iViQ  lode  was  fooad  to 
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he  inconvenient  in  practice,  and  concentrated  Bulpburle  acid  was  adopted  instead  by  Gay 
LuBsac.  The  sulphuric  acid^  which  was  taken  fur  the  compariaoD,  was  assumed  to  have  a 
ap.  gr.  of  1*845  at  a  temperature  of  60^  F.,  and  to  mark  G6^  on  the  Baume  scale  instead  of 
69i.  The  difference  between  the  level  at  which  this  hydrometer  floated  in  the  acid  and  in 
water  was  divided  into  66  equal  parts,  and  hence  another  scale  arose,  according  to  which  a 
liquid  having  a  fip.  gr.  of  1*440  will  mark  44^^  on  the  Baum4  hydrometer. 

Here,  therefore,  we  have  the  two  extremes,  one  in  which  58°  corresponds  to  1*620,  the 
other  in  which  44^  corresponds  to  1'440^ — the  former  the  original  seale^  and  the  latter  the 
scale  at  present  in  use  in  France,  and  to  some  extent  in  America,  and  also  an  imperfect,  but 
I  think  quite  accurate,  account  of  ho  ,v  the  different  scales  arose.  Now  both  of  these  scales 
were  empirical,  and  instrument  makers  in  adjusting  the  instruments  used  more  or  less  pure 
salt,  t.^,,  chloride  of  sodium,  or  common  commercial  salt,  and  more  or  less  concentrated 
salphurio  acid,  and  so  got  scales  differing  within  rather  wide  instrumental  errors  from  these* 

Many  years  ago — how  many  I  cannot  say,  but  probably  not  less  than  15 — an  LDgenious 
LondLn  hydrometer  maker  endeavoured  to  solve  this  difficulty  by  halving  the  difference,  i.^., 
he  graduated  his  E^pindles  so  that  48^  corresponded  to  1*480,  or  just  half  way  between  the 
two  extremes  alreatly  referred  to,  and  thus  another  entirely  different  scale  was  originated, 
according  to  which  a  liquid  of  sp.  gr.  1*845  marks  ntaily  68*^  Bnume.  This  compromise 
scale,  as  I  may  call  it,  is  strange  to  say  the  one  which  has  for  the  last  ten  years  or  more  been 
in  almost  exclusive  use  in  EogUud,  and  oertaittly  as  far  as  the  sugar  industry  is  concerned 
it  has  entirely  superseded  th*^  ut^e  of  the  two  older  scalef^,  ntimely,  Bftum^'s  original  and 
Gay  Lussac's.  It  naturally  follows  from  this  that  out  of  some  24  different  tables  showing 
the  comparison  between  Baume  degrees  and  epeci^c  gravity  which  have  been  published  in 
this  country,  12  or  14  different  scales  have  been  adopted,  which  naturally  range  themselves 
into  three  different  groups. 

First, — A  group  of  which  Ure*s  Dktianary  is  the  type,  and  which  adopted  very  closely 
Baum^'s  original  figures — Ure,  Fownes  and  Oooley  in  fact  differing  only  in  the  second  and 
third  places  of  decimals. 

SecomL — A  group  in  which  the  amended  scale  of  Gay  Lussae,  as  adopted  by  the 
French,  has  been  taken  as  the  starting  point,  and  of  which  an  illnstration  is  given  in  another 
table  publibhed  in  Cooley ;  in  a  table  published  in  Grii]in*8  Catalogue ;  and  in  Sqaire*8 
Companion  to  the  Pharmacopceia^  In  these  tables  again  the  differences  are  mostly  confined 
to  the  second  and  ihird  places  of  decimals. 

Third, — A  group  which  finds  fewer  representativeH  among  the  published  tables,  bat  is 
nevertheless  the  scale,  according  to  which,  with  slight  variations,  nearly  all  the  instrument 
makers  in  London  and  other  parts  of  England  have  for  many  years  past  constructed  their 
instruments,  oad  which  holds  the  intermediate  place  between  the  last  two  groups. 

1  have  recently  compared  a  number  of  hydrometers  graduated  on  Bauox^^s  scale,  and 
in  practical  use  by  manufacturers  in  England,  and  I  find  that,  excluding  slight  instrumental 
errors,  they  are  oil  graduated  according  to  this  scale,  and  it  is  therefore  a  matter  of  im- 
portance to  be  able  to  translate  the  degrees  of  this  directly  into  specific  gravity.  This  can 
be  readily  done  by  the  following  formula  : — 

Where  d  eqaaii  the  number  of  degreefi  on  tha  aQ«la  ol  \*\v^  VaaVx^mttoiw^  Siswk  \aTVE?^»^  >*. 
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reality  another  way  of  expressing  the  fact  that  iB°  Baam^  oorresponds  to  a  8peoi£c  gravity 
of  1-480  at  the  temperatare  of  60°  F.  f 

Thia  table  is  in  fact  the  one  whioh^  by  nntverBal  consent  of  makers  of  instrnments  and 
ebemica)  manufacturers,  is  now  recogoised  as  the  EogliBh  Baume  scale.  All  that  I  have 
done  to  it  has  been  simply  to  re-calculate  the  figures  on  a  troe  basis,  which  in  some  cases 
alters  the  scale  by  a  small  decimal  from  that  according  to  which  some  of  the  instruments 
are  gradnated,  but  in  the  best  instruments  these  figures  will  b«  foand  to  be  perfectly  correct. 


1 

2 

8 

4 

6 

6 

7 

6 

9 

10 

11 

IS 

13 

U 

15 

16 

17 

18 

19 

90 

21 

22 

28 

94 


10069 
10137 
IO307 
10278 
1'0S48 
1-0422 
1-0496 
10671 
1-0647 
1-0735 
1-0802 
1.0682 
1-0963 
11044 
11128 
M212 
1*1297 
1-1385 
1-1472 
1-1662 
1-1653 
1-1746 
1-1840 
1-1936 


25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 


1-2032 
1-2131 
12231 
13333 
12437 
12542 
1-2660 
1-9768 
1.2869 
1-2982 
1-3097 
1-3214 
1-3333 
1-3454 
l'367a 
1-3703 
1-3831 
1-3962 
1-4095 
1-4230 
1-4369 
1-4519 
1-4654 
1.4800 


49 

.,     14949 

60 

..     1-6102 

51 

..     1-6267 

52 

.,     1-641$ 

53 

..     I56?r 

54 

..     1-674^ 

55 

..     1-59142 

66 

..     1-608T( 

67 

..     1.526* 

68 

..     rJ444? 

59 

..     l-662!l^ 

60 

..     1-6818' 

61 

..     1'7011 

62 

. .     l-720ft 

63 

,.     1-74^ 

64 

..     l-769ft 

65 

. .     l-788r 

66 

. .     1-8049 

67 

..     1-8271 

68 

..     1-8500 

NOTE  ON  A  SAMPLE  OF  ADULTERATED  ASSAFffiTIDA. 

By  John  Mdtbb,  Ph.D.,  F.C.S, 

At  the  last  meeting  of  the  Society  of  Pabtic  Analysts  I  exhibited  and  made  some  short 
remarks  upon  a  specimen  of  adalterated  assafcetida,  which  had  been  forwarded  to  me  by  a 
member  of  the  Pharmaoeutical  Society,  as  having  been  sold  to  the  firm  with  which  he  is 
connected.  The  article,  outwardly,  possessed  a  very  excellent  resemblance  to  the  drng  as 
met  with  in  tears,  having  the  usual  odour  and  other  physical  properties,  except  that  the 
tears  were,  perhaps,  rather  too  perfectly  rounded.  When  each  tesr  was  opened  there  waa 
io  be  seen  a  piece  of  stone  snugly  ensconced  in  the  centre  of  it.  Taking  the  ayerage  of 
three  tears  I  found  by  weight — 

Aflsafoetids    ,,*,. 21-23 

Stone,. 78  77 

100-00 

The  stone  employed  was  a  species  of  magnesian  lime  stone,  as  shown  by  the  following 
analysis  of  it  made  by  one  of  my  advanced  students,  Mr.  Orestes  Pisani,  M.P.6.>  alter 
igniting  off  the  assafoetida: — 

Caldnm  carbonate  .  * , »     61  60 

Magnesium  carbonate 39-90 

SilioeoiiB  matter .....* 7*00 

Iron  ind  alumina     160 

100  00 
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There  appears  to  be  r&ry  little  doabt  but  tbftt  the  fabrication  of  the  article  haa  been 

most  doliberately  carried  out,  as  the  stones  were  all  of  neai-ly  the  same  siie,  and  oarefally 
chipped  to  a  suitable  shape  for  resembling  tears  after  receiving  a  coating  of  the  gmn-resin. 
That  the  stones  had  been  covered  by  melting  the  nssafcetida,  and  then  dropping  tbem  into 
the  liquid  until  they  had  taken  up  a  sufEcient  coating,  was  rendered  probable  by  the  fact 
that,  although  the  coating  smelt  fairly,  it  yet  contained  far  too  little  of  the  TolatUe  oil  of  the 
drag.  In  conclusion,  it  would  seem  advisable  that  pharmacistB,  having  tear  aBsafoBtida  in 
stock,  should  examine  the  same  by  cutting  open  a  few  of  the  more  rounded  fragmenti,  as  I 
have  heard  of  the  discovery  of  this  adulterated  article  from  more  than  one  source  lately, 
and  anyone,  innocently  selling  it,  might  be  placed  in  an  awkward  position. 


DETECTION  OF  WATER  IN  ALCOHOL  AND  ETHER. 
On  evaporating  a  mixture  of  solutions  of  two  parts  of  citri  j  and  one  of  molybdic  aeidi, 
heatif  g  the  resulting  mass  to  incipient  fusion,  dissolving  in  &om  BO  to  40  parts  of  water, 
saturating  strips  of  filter  paper  with  the  solution,  and  drying  the  same  at  100*^,  a  blue 
paper  is  obtained,  which  is  bleached  by  water,  and  which  may  be  employed  as  an  indicator 
of  the  same  in  alcohol,  ether,  Ac,     fCltsmiker  Zeitung,  1880,  p,  307 J — 0,H. 


ON  THE  SAPONIFICATION  OF  FATB. 
Foe  the  saponification  of  fats  there  are  frequently  employed,  instead  of  soda  or  potash,  a 
number  of  basic  oxydes,  and  it  is  commonly  supposed  that  the  result  in  such  cases  ig 
practically  the  same,  a  soap  or  plaster  resulting  with  the  separation  of  glycerin.  Very 
frequently  oxyde  of  lead  is  the  saponifying  agent,  the  fat  to  be  examined  being  thoroughly 
well  mixed  with  its  double  weight  of  oxyde  of  lead  and  water,  the  mais  heated  to  90 — 100°0* 
with  frequent  agitation,  the  saponified  product  well  washed  with  hot  water,  which,  after 
filtration  and  evaporation,  leaves  the  glycerin,  which  may  be  purified  by  treatmeBt  with 
alcohol.  The  insoluble  lead  soaps  are  dried,  agitated  with  ether  for  the  solution  of  tha 
oleate  of  lead,  whilst  the  stearate  and  palmitate  remain  undissolved* 

Yon  der  Beoke,  in  making  a  comparative  examination  of  the  processes  of  saponification 
by  oxyde  of  lead,  by  potash  in  alcoholic  solution,  and  by  lime,  arrived  at  the  following 
remarkable  results : — 

Cocoa  butter  and  taUow  gave  only  traces  of  glycerin  on  saponification  by  oxyde  of 
lead  (0*23  and  0-1 3  per  cent,  respectively) ;  with  lime  they  yielded  2*19  and  2-48  per  cent., 
and  with  potass  6"99  and  7*84,  Butter  fat  gave,  with  PbO  7*98,  with  CaO  7"99,  and 
with  KHO  10^59.  Lard,  by  the  same  agents,  in  a  similar  order,  6-60,  8*27,  and  9*27  per 
cent. ;  olive  oil,  with  PbO  8*76,  with  KHO  6*41 ;  rapeseed  oil,  420  and  4-58  ;  linseed  oil, 
4*40  and  620. 

The  various  oxydes  exhibited  therefore  a  widely  difierent  behaviour  with  the  several 
fatty  matters, 

A  mixture  of  cocoa  butter  and  tallow  was  likewise  hardly  attacked  by  PbO,  whilst, 
onriously,  a  mixture  of  butter  and  cocoa  batter  gave,  with  the  same  oxyde,  the  full  propor- 
tion of  glycerin,  6-06  per  cent. 

Previous  treatment  with  very  dilute  sulphuric  acid  at  150^  0.  renders  both  taUA^  %s^ 
cocoa  fat  more  readily  amenable  to  deoomposiUou  with  ?\iO . 


A 
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If  ftirtlier  investigatioa  should  proTe  the  BtatemeniB  of  Yon  dar  Beoke  to  be  oorrect, 
they  might  posaibly  famiBh  the  means  for  solution  of  one  of  the  most  difficult  and  urgent 
of  analytical  problems,  viz.,  the  dlscrim^ination  of  the  varions  fatty  oils  from,  and  detection 
of  admixture  with,  each  other.     fZntschr.f.  AnaL  Chfm,,  1880,  p.  ^QIJ.^O.U. 
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ON  THE  ESTIMATION  OF  PHOSPHORIC  ACID,  BY  ALFRED  SMETHAM 

F,C*S.,  &c, 
A  Rephj  by  E.  F.  Tbschemaohbb  akd  J.  Denham  Smith. 

By  the  courtesy  of  Mr.  Smetham  vro  are  in  possession  of  his  papor  bearicg  the  above-nam 
title,  and  by  the  permission  of  the  Editor  of  The  Analyst,  we  take  leave  to  remark  upon 
some  of  the  statements  made  therein* 

The  only  difficulty  of  dealing  with  this  pamphlet  is  that  of  knowing  where  to  begin, 
as  it  bristles  with  misdescriptions,  misdireotions,  misstatements,  and  mistakes.  However, 
to  follow  the  good  rule  of  beginning  at  the  beginning,  the  very  title  is  a  migJeacription* 
When  Mr.  Square  spoke  of  the  Christian  religion  he  was  cai-eful  to  define  what  he' 
meant  by  the  term,  Mr.  Bmetham,  when  addressing  his  listeners  upon  one  of  th« 
most  widely  extended  subjects  in  analysis^  omits  to  de^e  what  he  means  by  "  Estuna- 
tion  of  Phosphoric  Acid,"  which  (from  the  paper)  proves  to  be  a  very  few  experiments 
on  two  points  only  of  a  very  limited  division  of  his  subject,  together  with  a  aingle 
experiment  which  has  nothing  to  do  with  it.  \Yhethcr  this  absence  of,  as  it  seems 
to  us,  requisite  words  iu  Mr.  Smetham 's  paper  is  due  to  an  absolute  dislike  of  them, 
like  M.  Gambetta's  dislike  of  the  Jesuits,  to  a  love  of  brevity,  forgetful  that  brevity  mty 
lead  to  obscurity  as  well  as  to  wit,  or  a  failure  to  discern  that,  in  print,  at  any  rate,  words, 
and  also  properly  chosen  words,  are  essential  to  an  author  who  has  a  meaning  to  convey, 
and  who  would  take  pains  to  make  that  meaning  clear,  we  cannot  judge  ;  but  we  fear  the 
last  must  be  the  true  reason  for  this  failure,  from  his  carelessness  at  times  in  their  use,  as 
we  shall  presently  show.  Our  eye  had  not  travelled  down  more  than  three  or  four  lines  of  _ 
this  thesis  before  it  foil  on  one  of  these  instances  of  carelessness  and  misdescription,  | 
wherein  this  author  states  that,  **  we  issued ^  during  the  past  year,  a  pamphlet  on  *  The 
Estimation  of  Phosphoric  Acid.*  "  Now  as  our  memory  told  us  that  this  was  a  mistake,  wa 
looked  up  a  copy,  and  there  we  find  the  title  of  our  pamphlet  to  be,  *'  On  the  Estimation  of 
Phosphoric  Acid,  hy  Magmna^  for  Commercial  Purposes^**  dc.  We  had  limited  our 
researches,  and  had,  of  set  purpose,  been  careful  to  deacribe  our  limits  in  the  two  olauseg 
we  have  italicized,  of  Estimating  Phosphoric  Acid  by  •*  Maynena^^'  and  **  for  Commercial 
Purposfs,*^ 

In  this  our  object  is  made  manifest,  and  we  deny  the  competence  of  anyone  so  to  dock 
our  title  as  to  convey  to  a  reader  or  hearer  a  meaning  of  the  widest  kind,  when  we  had 
described  in  so  many  words  the  exact  limits  to  which  we  had  confined  ourselves.  In  his 
very  next  sentence  we  find  it  stated,  '*  By  these  experiments  they  came  to  the  conclasion, 
which  had  been  previously  arrived  at  by  other  chemists,  that  this  salt— ammonia-mag' 
nesic  phosphate — is  totally  imolMe  in  water  containing  one-eighth  of  its  bulk  of 
ammonia*'*     The  italics  are  ours. 

This  is  too  bad.     We  came  to  no  such   conclusion:  indeed  we  stated  that  "eight 
£Jti%ies fielded  025  grain  of  pyrophosphate,  an  average  of  ,003  grains  dissolved  ia  wash 
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wateri ;"  and  farther,  **  when  we  mamtain  its  iiisolabUiiyi  we  mean  its  praetieal  insoln- 
biiity,"  not  one  word  of  t4)tal  imoluHlittf  when  discnssing  the  absarditj  of  adding  some 
2  per  cent,  to  the  weight  of  pjrophoBphate,  which  we  characterized,  and  still  characterize, 
as  **  a  Tamping  op  b)-^  ridiculons  allowances,"  despite  this  anthor's  recommendation  to 
revert  to  this  silly  practice.  As  to  the  "  other  chemists,  who  had  preTionslj  arrived  at  the 
total  insolubility  of  this  salt  in  ammonia « water,"  Mr.  Smetham  does  not  cite  any  one  of  the 
gentlemen  who  found  this  mare's  nest,  and  who,  if  they  exist  in  the  flesh,  have  been  wisely 
reticent  of  their  discovery.  He  then  notices  the  '*  high  solubility  "  of  this  salt  which  was 
found  by  Fresenioa,  a  tttrange  and  sarely  unfit  term  to  apply  to  a  salt  of  veiy  slight  ■ 
solubility,  but  serving  to  illostrate  this  gentleman's  vocabulary,  and  aasores  ns  of  his  " 
belief  that  Or.  Fresenios  *'  has  since  found  occasion  to  modify  this  opinion,"  a  belief 
which  may  or  may  not  be  well  founded,  as  we  are  as  little  acquainted  with  the 
conclusions  of  Br.  Freaonius  as  this  chemist  h  with  ours.  Nevertheless,  be  tells  us 
that  our  *'  conclusious  seemed  to  him  to  be  at  variance  with  what  he  should  expect," 
when  he  could  have  made  sure  that  there  is  no  seeming  nor  guessing  about  oar  state- 
ments, and  proceeds  to  say  that  oar  ''experiments  were  conducted  in  a  very  crude 
manner."  Why  *'  very  crude  ?"  We  have  referred  to  our  pamphlet,  and  finding  them 
to  be  numerous*  direct,  and  to  the  point,  are  curious  to  know  wherein  these  experiments 
are  *'  s&ty  crude/'  Mr.  Smetham  can  employ  terms  in  depreciation,  bat  he  cannot  quota 
fairly. 

He  then  tells  us:  *' I  started  the  following  set  of  expenmenta  in  the  hope  of 
setting  the  matter  at  rest."  This  **  set  of  experiments,"  we  find,  amounts  to  three. 
The  first  yields  incorrect  results,  viz.,  *•  '0064  grammes  of  pyrophosphate  in  excess 
of  the  theoretical  quantity,  due,  probably,  to  the  fact  that  the  phosphate  had 
ctfloreaced.  This,  however,  is  immaterial.'*  So  *•  probably,"  '*  immaterial,"  and  the  like, 
are  fitting  epithets  for  an  experiment  which  is  to  "  set  the  matter  at  rest."  Would  not 
**  crude  "  in  the  sense  of  raw,  rude,  incomplete,  apply  here,  especially  as  in  describing  these 
experiments,  made  to  determine  the  solubility  of  the  salt  In  question,  this  chemist  nowhere 
states  the  quantities  of  the  wash- water  used  ? 

The  chemist  in  now  rewarded  for  his  pains;  he  finds  the  filtrates  yield  him 
'0020,  *0060  and  '0160  grm„  or,  as  it  pleases  Mm  to  write,  "grammes,"  respectively,  of 
pyrophosphate  of  magnesia,  and  sagely  remarks,  "  From  these  experiments  it  is  evident 
that  ammonio-magnesic  phosphate  is  perceptibly  soluble  in  ammonia  water."  Indeed ! 
But  then,  who  ever  doubted  it  ?  Not  Dr.  Fresenius  ;  not  Teschemacher  and  Smith, 
as  our  critic  calls  us.  So  far  as  our  memory  serves  us,  we  have  heard  of  none, 
excepting  the  band  of  "chemists  who  had  previously  arrived  at  the  conclusion  that  this  salt 
is  totally  insoluble  in  water  containing  one-eighth  of  its  bulk  of  '880  ammonia,"  known  to 
and  vouched  for  by  Mr.  Smetham ;  who  then  instructs  us  that  should  we  rely  on— we  think  he 
means  Dr.  Fresenius — we  must  add  one  milligramme  of  pyrophosphate  for  every  54  c.c.  of 
solution ;  but  should  we  prefer  Mr.  Smetham,  then,  for  54  c.c,  we  must  substitute  100  c.c. 
Hi  c.c,  or  Q2  cc,  respectively,  thus  allowing  us  the  privilege  of  choice  as  our  wishes  or 
inclinations  may  prompt  between  62  and  100  in  respect  to  these  three  oxporimonts,  which 
are  to  •*  set  the  matter  at  rest,"  when  vamping  up  an  analysis  in  the  modern  style.  In 
the  next  parrgrapb  wo  find  "  Teschemaoher  and  Smith's  statement,  that  no  allowance  should 
be  made  for  the  solubility  ia  far  from  conclusive."    May  we  h^  ^^Tm^iu^  Va  \x&.v^x:\sx '^^s^sok 
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jniter  that  mlBrepresentation  ib  not  criticism.  Wo  said  sothing  of  the  kind.  What  we 
did  flay,  and  what  we  say  again,  is,  "  That  we  should  reject  as  worthless  any  proeeas  whieh 
permits  of  an  error  of  2  per  cent." 

In  six  more  experiments  Mr.  Smetham  disposes  of  the  influences  of  citric  acid,  iron, 
and  alomina  on  the  solabilitj  of  the  ammonia-magnesian  phosphate,  which  may  be  investi- 
gated by  the  cunoas ;  then  passes  to  tiie  correction  he  thinks  it  for  the  solability  of  this 
salt,  which  he  fixes  at  0*18  per  cent,  of  phosphoric  acid;  and»  finally,  "sketches  the 
method  he  pnTsnes/'  which  ho  has  "always  fonnd  to  give  excellent  results."  If  by 
**  excellent '*  he  means  accurate,  and  he  further  means^which  to  as  seems  the  only 
inference — that  he  is  speaking  of  commercial  samples  of  rock  phosphate,  we  can  but  own  to 
a  disappointment  somewhat  akin  to  humiliation  that  a  work  of  ours,  which  we  maintain 
bears  intrinsio  evidence  of  much  thoughtfulness  and  care,  could,  even  in  the  case  of  a 
single  reader,  prove  bo  utterly  futile*  His  method  is  the  method  we  published,  but  so 
altered  by  the  omission  of  well-nigh  every  precaution  we  insisted  on  as  requisite  to  ensorQ 
ioeMflB,  that  it  needs  a  parent  to  recognize  the  changeling.  In  page  after  page  did  we 
insist  on  the  prime  necessity  of  the  most  careful  attention  to  meitture,  showing  by  repeated 
instances  the  necessary  fallacy  of  all  results  unless  the  moisture  of  a  sample  was  carefully 
determined  j  and  closing  our  reiterated  caution  on  this  point  by  saying  that  "  our  pains 
would  be  wasted  and  our  chief  aim  thwarted  unless  we  could  set  this  matter  of  moutun  to 
rights."  Mr.  Smetham  must  have  had  our  monograph  in  his  hand — probably  he  has  read 
it,  but  most  certainly  not  with  the  onderstanding ;  for  the  moisture  is  never  once  mentioned 
in  the  details  of  the  method,  of  which  he  says  "  I  have  always  found  it  give  excellent 
results ;"  a  statement  which  carries  with  it  its  own  contradiction,  as  the  neglect  of  this 
question  of  moisture  necessarily  vitiates  the  results  of  every  analysis  made  by  Mr.  Smetham. 
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A  8IMFLE  PLAN  FOR  RAPIDLY  AND  SAFELY  DRYING  A  SPECrFIO  GRAVITY 

BOTTLE    OR  FLASK. 

Bt  J.  Shea,  M.D. 
It  not  un&equently  occurs  that  a  clean,  dry  sp.  gr«  bottle  or  flask  is  wanted  for  use,  and 
in  burned  drying  sometimes  get  cracked.     The  following  little  davice  has  been  found 
useful : — 

Wash  the  bottle  or  iask  with  distilled  water  and  drain  it  for  a  moment  or  two.  Then 
wash  with  a  little  strong  alcohol  and  drain  the  bottle  a  second  time.  The  alcohol  need  not 
be  wasted,  as  it  is  but  slighted  diluted  with  the  residual  water  horn  the  first  washing. 
When  the  bottle  is  again  drained  it  remains  wet  with  the  diluted  alcohol.  Pour  in  a  little 
dry  ether  and  wash  the  bottle  oat  with  this.  Again  drain,  and  the  warmth  of  the  hand  or 
very  little  extra  heat  will  then  completely  dry  the  bottle  or  flask.  The  alcohol  must  of 
course  be  Hrongf  and  the  ether  dry^  or  the  device  fails. 


I 
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ON  THE  ACTION  OF  WATER  UPON  MERCURIC   SULPHATE. 

By  Charles  A.  Oambrow,  M.D.,  F.R.O,S.L 

In  Berselius'  TreaiU^  an  Chemistrtf^^^nd  in  all  its  editions  in  German  and  French-^it 

is   stated  that  the  action  of  water  upon  mercuric  sulphate  resolves  it  into  an  insoluble 

gnbsAlt,  Mnd  an  acid  Bolahle  salt,     the  latter,  it  ii  stated,  may  be  obtained  by  evaporating 
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ili'folation  imtil  crystals  begin  to  form.  Tlieee  crystals  are  described  as  white  neediest 
which  attract  moisture  from  the  air»  and  are  precipitated  out  of  solution  on  the  addition  of 
concentrated  acid.  These  statements  in  reference  to  the  action  of  water  upon  neutral 
mercoric  snlphate  appear  to  have  been  copied  into  most  works  on  chemistry  of  later  date. 
In  Fownes'  Manual  of  Chenmtnjt  12th  Ed.,  1877,  page  424,  it  is  stated  that  water 
decomposes  the  (meronrio)  snlphate^  diBsolving  oot  an  acid  salt  and  leaving  an  insolnble 
yellow  basic  compound,  formerly  called  turpith,  or  turbeth  mineral,  containing,  according 
to  Kane's  analysis,  HgSO^,  2HgO,  or  8HgO,  SO^.  In  Brande  and  Taylor's,  Tidy's,  and 
other  modern  works  on  chemistry,  reference  is  made  to  a  soluble  acid — mercaric  sidphate. 
In  Watts'  Dictionary  of  Chemhtnj  the  formula  HgO,  350,,  is  assigned  to  this  salt.  This 
statement  assumes  that  the  action  of  water  upon  neutral  mercuric  sulphate  is  to  resolve  it 
into  trimercuric  sulphate  and  mercuric  trisulphate : — 

4  HgS04  =:  HgSO,  =  (Hg^),  +  HgSO,  (SOJ.. 
The  formula  assigned  to  the  acid  mercuric  sulphate  is  a  very  Ennsual  one.  The 
salt  is  stated  in  Watts'  Dictionary  to  be  procurable  by  evaporating  the  liquid  which 
remains  when  the  basic  salt  produced  by  the  action  of  water  upon  mercuric  sulphate 
is  separated.  The  results  of  my  experiments  show  that  an  acid  salt  cannot  be  obtained  in 
this  manner. 

Ejtperimenti, — Neutral  mercuric  sulphate  was  treated  with  water.  The  basic  salt 
thereby  formed  was  separated  from  the  liquid  by  filtration  and  the  liquid  evaporated  until  a 
pellicle  made  its  appearance  upon  its  surface.  A  mass  of  crystals  was  obtained  In  this  way^ 
which  were  freed  firom  adhering  liquid  and  dried  at  100^  Cent,  These  crystals  should, 
according  to  Watts'  Dictionary^  have  the  formula  HgSO^(SO,),.  On  treating  them  with 
water  they  changed  from  a  white  to  a  yellow  colour,  and  produced  the  basic  salt.  On  being 
analysed  the  crystals  proved  to  be  wholly  composed  of  the  neutral  sulphate  HgSO^. 

A  further  quantity  of  neutral  sulphate  was  decomposed  by  water,  the  proportion  of 
water  used  being  in  the  ratio  of  two  molecules  to  four  molecules  of  the  sulphate.  The  basic 
salt  having  been  separated  &om  the  liquid,  the  latter  was  allowed  to  evaporate  spontaneously 
in  vacuo  over  sulphuric  acid.  The  crystals  obtEuned  in  this  way  were  placed  upon  a  tile  and 
allowed  to  drain  during  two  days.  They  were  pressed  between  sheets  of  bibulous  paper, 
washed  with  bisulphide  of  carbon,  dried,  and  analysed.  They  proved  to  be  crystals  of  the 
neutral  sulphate.  Neutral  mercuric  sulphate  was  dissolved  in  dilute  sulphuric  acid,  and 
the  mixture  allowed  to  evaporate  spontaneously  in  vacuo^  The  crystals  which  formed 
consisted  of  simply  neutral  mercuric  sulphate. 

The  action  of  water  upon  mercuric  sulphate  produces  a  basic  salt  and  free  sulphuric 
acid-^SHgSO,  +  2H,0  =  HgSO,  (HgO),  +  2H,S0,.  The  free  acid  dissolves  some 
mercuric  sulphate,  but  no  acid  salt  appears  to  exist — at  least,  it  cannot  be  got  out  of 
solution.  The  last  crystals  that  form  spontaneously  out  of  the  most  acid  eolution  are 
simply  composed  of  the  neutral  sulphate.  "Wlien  a  large  quantity  of  water  is  employed  in 
decomposing  mercuric  sulphate,  no  mercury,  or  a  mere  trace,  ia  to  be  found  in  the  liquid 
when  separated  from  the  basic  salt.  On  the  other  hand,  more  mercury  remains  in  solution 
when  three  molecules  of  water  are  used  in  decomposing  the  neutral  salt  than  when  two^ — 
the  theoretical  amoantr— are  employed.  The  neutral  sulphate  is  more  soluble  in  slightly 
diluted  sulphuric  acid  than  in  the  strong  acid ;  but  it  is  not  sensibly  soluble  in  very  dilute 
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It  may  be  worth  noting  here  that  when  basic  mercaric  eolphate  is  dissolved  in  selenic 
acid,  and  the  mixtare  allowed  to  evaporate  Bpontanooasly^  neutral  mercnnc  sulphate  makes 
its  appearance  ;  but  when,  on  the  contrary,  basic  mercuric  selenate  HgSeO^  (HgO),  ifl._ 
dissolved  in  sulphuric  acid,  and  the  solution  allowed  to  evaporate  spontaneously  in  vaeuo^JM 
neatral  mercEric  sulphate  crystallizes  out.  It  is  stated  in  the  books  that  the  crystals 
formed  by  evaporating  an  acid  solution  of  mercuric  sulphate  attract  moisture  from  the  air. 
This  statement  is  incorrect.  The  crystals,  when  £reed  from  excess  of  acid,  are  permanent 
in  the  air.  It  is  stated  that  one  part  of  basic  mercuric  sulphate  dissolves  in  d,000  parts  of 
cold  water.  I  find  that  a  litre  of  water  at  16^  Cent.  (60'8  Fahr.)  dissolves  0  028  mille- 
grammes  of  the  salt,  and  at  100*=^  G. ;  that  is,  2*3  parts  of  the  salt  ai'e  soluble  in  100,000  parts 
of  water.  The  freshly  precipitated  salt,  &ee  from  excess  of  acid,  dissolves  in  time  its  weight 
of  water  at  16^  C. 

The  only  acid  mercury  salt  described  in  the  books  are  the  salt  which  I  have  shown 
not  to  be  really  an  acid  one,  and  an  acid  selenite  of  mercury,  which  I  have  some  reason  to 
conclude  has  no  real  existence.  The  tendency  of  neutral  mercury  salts  is  to  combine  with 
alkaline  bodies,  and  not  with  acids. 

Basic  mercuric  sulphate  dried  at  100  C.  dissolves  to  the  extent  of  0*023  gramme  in  a 
litre  of  water  at  16°  0.  =  1  part  of  the  salt  in  48,478  parts  of  water.  The  salt,  when 
freshly  precipitated,  dissolves  to  the  extent  of  0*031  gramme  per  litre  of  water  --  1  part  in 
32,208  parts  of  water.  The  much  greater  solubility  ascribed  to  this  salt  is  evidently  an 
error  due  to  the  determination  of  the  solubility  of  a  specimen  containing  free  acid. 


EXAMINATION  OF  DEPOSIT  IN  COMMERCIAL  DILUTED  PHOSPHORIC 

ACID. 
By  p.  C.  Jensen,  Ph.C. 

DusiNo  the  last  six  months  I  have  been  particularly  interested  in  regard  to  a  peculiar 
organized  deposit,  existing  in  a  number  of  specimens  of  acid,  phosph.  dil.  of  commercial  ^ 
grades  which  have  come  under  my  obeervatiou.  f 

If  this  diluted  acid  is  made,  either  by  burning  phosphorus  in  air  or  oxygen,  resulting 
first  in  the  production  of  phosphoric  anhydride  (P;.0-),  which  is  afterwards  dissolved  in 
water,  or  by  the  process  of  the  Pharmacopoiia — namely,  the  action  of  nitric  acid  upon 
phosphorus — the  resulting  product  is  not  likely  to  be  contaminated  with  foreign  substances 
or  the  germs  of  organic  matter. 

On  the  other  hand,  if  this  acid  is  mad©  by  dissolving  glacial  phosphoric  acid  in  water, 
as  prescribed  or  directed  by  some  formulas  yet  in  use  among  certain  manufacturers  on 
Continental  Europe,  or  by  the  alternative  process  in  the  present  U.S.  Pharm.,  there  is 
reason  for  the  introduction  of  such  matters. 

Glacial  phosphoric  acid  is  made  from  bones,  by  a  roundabout  process,  which  is  very 
apt  to  result  in  an  impure  product.  It  is  to  these  conditions  in  its  manufacture  that  I 
attribute  the  cause  of  the  organized  deposit  in  the  diluted  acid. 

This  deposit,  like  all  fungous  deposits,  will  increase  by  exposure  to  the  atmospherSi  ^ 
with  but  very  slight  increase  when  air  is  completely  excluded.  I 

Chomieal  Behavioitr  of  the  Depodi, — 1st.  To  a  small  portion  of  the  deposit  I  added 
concentrated  sulphorio  acid;  the  substance  turned  black  (charred),  evidence  of  organio 
matter. 
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Sod.  To  a  small  por1i»ii  of  the  deposit  I  added  hydrochlorio  acid  and  potassic 
chlorate  tmtil  the  organic  matter  was  oxidized,  or  broken  ap,  as  shown  by  the  change  of 
the  solution  from  green  to  yellowish,  constaotly  keeping  tip  the  measure  by  addition  of 
water  with  constant  stirring  on  a  water  bath  at  a  temperatore  of  OO*^  C,  until  sufficiently 
concentrated^  and  until  chlorine  was  expelled.  I  then  added  ammonic  carbonate,  which 
produced  a  white  precipitate.  Another  portion  I  treated  with  a  solation  of  ammonic  oxalate, 
producing  calcic  oxalate,  insoluble  in  acetic  acid,  but  soluble  in  hydrochloric  acid— ^evidence 
of  calcium. 

I  was  unable  to  obtain  any  magnesium  salt  in  the  deposit,  but  I  found  a  trace  of 
hydrochloric  acid ;  no  silicate  was  present. 

Brd.  The  clear  sapematant  liquid  of  acid.phosph.  dil,,  by  addition  of  ammonic  hydrate 
and  ammonic  carbonate,  formed  a  white  precipitate,  which  redissolved  in  acetic  acid  with 
efi^errescence.  Then,  on  addition  of  ammonic  oxalate,  white  calcic  oxalate  formed,  insoluble 
in  acetic,  but  soluble  in  hydrochloric  acid.  This  furnishes  conclusive  evidence  of  lime  both 
in  the  supernatant  hquid  and  in  the  deposit. 

M icreicopical  E:tamination  of  the  Deposit. — For  microscopical  examination  I  employed 
a  magnifying  power  of  75  diameters,  beiDg  unable  to  use  the  high  power  with  equal 
accuracy*  The  minutest  quantity  under  the  low  power  represents  a  fibrous  network  very 
analagous  in  appearance  to  the  Tela  Contexta,  as  found  in  the  mosses,  anastomosing  and 
exhibiting  very  well-defined  oblong  mnriform  cells  placed  end  to  end.  In  the  interstices  of 
it«  central  ramifications  are  seen  small  bodies  resembling  nuclei.  These  nuclei  are  nearly 
double  the  size  of  the  diverging  fibres  constituting  the  mass  of  the  deposit.  The  colour  of 
the  deposit  is  of  a  greyish  white,  with  diffusive  and  elastic  properties. — New  Remedm, 


THE  MANUFACTURE  OF  ALUMINIUIil,  SODIUM,  AND  SIMILAR  METALS. 
A  PATENT  has  been  obtained  by  Mr.  W.  P.  Thompson,  of  Tranmere,  for  a  novel  process  of 
manufacture  of  aluminium,  sodium,  and  similar  metals,  which,  if  successful,  would  veiy 
greatly  reduce  the  present  high  price  of  these  metals*  Liqoid  iron,  either  alone  or  in 
coDJ unction  with  hydrogen  or  carbon  is  to  be  the  reducing  agent,  aod  the  operation  is  to  be 
conducted  in  an  apparatus  similar  to  the  well-known  Bessemer  converter.  This  apparatus 
is  made  up  of  two  characters.  After  the  iron  has  been  fused  in  the  one  it  is  transferred 
into  the  second  by  turning  the  converter.  Through  a  tube  opening  into  this  second 
chamber,  hydrogen,  or  carburetted  hydrogen  is  allowed  to  enter,  and  through  another  one 
chloride  or  fluoride  of  aluminium  in  a  state  of  fuston  or  as  gas.  Hydrogen  and  ferric 
chloride  escape^  and  in  the  converter  remains  iron  alloyed  with  aluminium  and  carbon. 
This  mixture  is  then  again  transferred  to  No<  1  chamber,  where  the  carbon  is  to  be  burnt 
by  a  current  of  air.  After  retransferring  to  No.  2  the  process  of  reduction  is  to  be  con- 
tinued, until  the  iron  is  almost  wholly  consumed,  when  hydrogen  alone  is  to  be  used  as 
reducing  agent.     Thus  an  iron-aluminium  alloy  results. 

For  the  preparation  of  sodium,  hydrogen  is  not  requisite.  Ir«n,  mixed  with  much 
carbon,  is  to  be  heated  with  caustic  soda  in  the  converter,  and  the  sodiam,  said  to  be 
formed  under  those  circumstaneeSt  is  simply  distilled  off.  When  all  carbon  is  consumed 
the  iron  may  be  worked  into  Bessemer  steel  or  may  be  again  re- carbonised. 

Iron  and  potassium  not  forming  an  alloy  the  method  is  not  well  apphcable  for  the 
preparation  of  potaaaium. 
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For  ilie  manufftotoie  of  pore  alaminiiiifi,  sodimn  is  to  be  preferred  in  the  matiner 
doBoribed,  and  then  in  the  chamber  eontaining  the  meial»  chloride  or  fluoride  of  aluminium 
is  to  be  allowed  to  enter,  air  being  excluded.  The  chamber  is  provided  with  stirring  gear, 
and  is  lined  with  alumina,  or  a  mixture  of  limCi  magnesia  and  alumina. 

The  inventor  will  likewise  apply  his  process  to  the  preparation  of  magnesiam,  calcium, 
strontium  and  barium,     (Patent  2101 »  March  27,  1879), 
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ADULTEBATED  DRUGS. 
At  the  recent  meeting  of  the  Grand  Jury  of  the  County  of  Monaghan,  Dr.  C.  A.  Cameron, 
County  Analyst,  reported  that  amongst  the  articles  analysed  by  him  nine  were  drugs  sap- 
plied  to  one  of  the  Unions*  and  not  one  of  which  was  pore.  Sulphate  of  qninine»  so  called, 
did  not  contain  a  particle  of  that  drag,  but  was  composed  wholly  of  sulphate  of  cinchonine* 
The  **  tincture  "  of  perchloride  of  iron  contained  no  spirit ;  aromatic  sulphuric  acid  con- 
tained no  bark ;  compound  tincture  of  bark  was  deficient  in  extract,  and  did  net  contain  all 
the  ingredients  which  the  Pharmacopceia  directs*  All  the  tinctures  were  deficient  in  spirit 
of  wine.     Etherial  tincture  of  lobelia  was  made  with  methylated  ether. 
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ANALYSTS'    REPORTS. 

Nir.  J«  Garter  Bell,  the  analyst  for  Cheshire,  reported  that  during  the  quarter  ending  June  30^ 
had  analysed  212  samples.  Of  these  SS  wereadaltor&ted,  namdy,  8  milks,  5  coffeea,  6  mustards,  &  apiritB. 
oatoakes,  1  bread,  and  1  butter.  The  oatcakes  were  adulterated  with  chalk,  in  some  caaeB  as  much  ai  10 
pear  cent.  The  report  proceeded :—"  I  consider  the  use  of  chalk  in  food  moat  injurious,  for  a  person, 
making  n  hearty  meal  of  oatcake,  would  take  two  ounofl'S  of  chalk,  which  would  seriously  impair  the 
digestire  organs.  Five  samples  of  water  were  highly  contaminated  with  sewage  and  vegetable  matter, 
and  were  not  tit  for  domestic  consumption." 

Mr.  J.  Carter  Bell,  Public  Analyst  for  the  Borough  of  Salford,  in  his  report  for  the  quarter  ending 
Jimo  30,  stated  that  in  that  period  ho  had  analysed  124  samples.    Of  these  15  were  adulterated,  namely 

3  of  b«eT,  2  of  mustard,  7  of  butter,  and  3  of  milk.  The  adulteration  was  rather  below  the  average  dttring 
the  qnartej-,  the  average  of  adulteration  for  the  year  1879  being  19.  The  report  continued : — *'  No 
Corporation  In  the  kingdom  pays  sueh  attention  to  the  Adulteration  Act  as  the  Corporation  of  Soilord^ 
In  Home  places  the  Act  is  a  mere  farce,  for  few,  if  any,  samples  are  collected  for  analysis,  and  ihJ^ 
consequences  are  that  *  vitriol  madness,'  alumed  bread,  and  milk  and  water  are  sold  to  the  poor  without 
let  or  hindrance.  Such  a  state  of  things  is  almost  unknown  in  Salford,  owing  to  the  energetic  measures 
taken  by  the  health  committee  in  repressing  adulteration,*'  Salford  stood  far  above  all  other  borougha 
in  the  kingdom  as  regarded  the  number  of  samples  analysed,  and  in  no  b«rough  was  the  Adulteratioi 
Act  worked  at  a  less  expense  in  proportion  to  the  work  done  tlian  it  was  in  Salford. 

Mr.  E.  W,  T,  Jones,  Public  Analyst  for  the  County  of  Stafford,  in  his  report  for  the  quarter 
last  June,  states  that  he  examined  216  Bamples,  of  which  37  were  adulterated,  viz.,  16  butter,  6 

4  containing  as  much  as  56,  67,  61,  and  71  per  cent,  of  chicory,  1  gin,  1  ground  ginger — containing 
flour  coloured  with  turmeric,  8  milks,  4  mustards— containing  wheat  flour  and  turmeric,  and  1  ale. 


CORRES  PONDENCE. 
[The  Editors  are  not  responsible  for  the  opimons  of  their  Correapondenta.] 

RUGBY    MILK. 
To  THE  EniTOB  or  *•  The  Ahalyst.*' 
Sir,— I  had  this  week  a  sample  of  milk  to  analyse,  which  was  supplied  to  aQ«  of  the  boarding 
hottsee.    It  contained — 

Total  solids 6-921 

Fat ,.        nil 

Aah 0*268 

S.G.  1006 
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The  milk  was  very  boot,  and  qtiito  cmdlfld.  On  et&Ddisg,  the  onrd  settled  do^m,  leaving  a  dear 
eupematant  Eqoid.     Undei  the  microacopet  b^iuiub  of  bacteria  were  detected. 

I  am  unable  to  eaj-  if  the  acidity  of  the  milJi  is  ftocidental  (from  dirty  can,  Ac.)  or  not. 

I  am  happy  to  say  that  all  ihe  Bugby  Uilks  ore  not  as  bod  as  the  above,  but  they  seem  to  be 
sophisticated. 

Tho  following  analyses  I  made  about  a  year  ago :— 


1   ., 

Weight  of 
liOOo.«. 

lOlo      ,. 

Tot*l 
10038 

O-035 

Solids 
not  Ut. 

..     9-103     , 

Ash. 

2     , 

.     102-3      . . 

10-1026 

•616 

,.     9'457     , 

—    ■  Same  soturoe. 

8     . 

.      102-3     . . 

9-579 

-684 

..     8-995     . 

.     -567 

4    ., 

.     102-2     .. 

12778 

1-780 

..   10-998     . 

:   .^al^^'^^'"^' 

5     . 

.     102-5     ., 

13'317 

3-263 

..  10  057     . 

6     , 

.     102-0     ,. 

10-809 

1-676 

..     9-133     . 

.     -528 

7     . 

.     102.2     .. 

10176 

1*497 

..     8  679     . 

.     -322 

8     * 

.     102-2     . . 

11-252 

1-604 

..     0-G48     . 

.     *596 

0     . 

.     101-9     .. 

10098 

2  031 

, .     8067     . 

.     '529 

10     , 

.     102-9     . . 

14-868 

1740 

,.  13119     . 

— 

11     . 

.     101-8     .. 

14-74 

357 

,,  10-17       . 

.     -658 

Ko.  6  I  got  from  the  can  as  the  milkman  was  taking  it  home  from  the  fann. 

No.  4  is  the  same  milk  when  sold  ia  the  town. 

No.  10  is  acknowledged  skimmed  milk  from  a  farmer,  and  is  bettor  than  some  sold  as  fresh. 

No.  11  is  the  milk  supplied  me  by  the  vendor  of  Noa.  4  and  5. 

I  am,  &c., 

A.  PEEOY  SMITH. 


LAW  REPORTS. 

Analyifs  Certi/icaU  a#  to  Milk  muit  ttaU  that  no  chttn^e  hat  taken  plau  in  the  Sample  to  inter/if 
v>ith  tht  Anahjtii  .— 

Adultebated  Milr. — Robert  .Taekson  was  summoned  by  the  police  for  selling  milk  adalterated 
with  water  at  Old  Sluaford.  Mr.  Jessopp  appeared  for  defendant.  Bupt.  Stevenitt  deposed  that  on  the 
37th  ol  May  be  purchased  a  quart  of  milk  of  defendant's  wile,  for  which  h?  piiid  4d.,  and  conveyed  tho 
same  the  next  day  to  Dr.  Graham,  of  London,  whose  certificate  he  then  produced,  which  showed  that  the 
milk  eoosisted  of  one-tenth  of  water.  Mr.  Jeesapp  for  the  defence,  observed  that  he  should  before 
prooeading  to  answer  the  charge,  raise  a  teehmoal  objection  with  referenoo  to  the  words  used  by  the 
Superintendent  when  purchasing  the  milk.  According  to  the  Act  any  person  purchasing  an  article 
for  analysis,  must  notify  to  the  seUer  or  hie  agent  his  tateation  of  having  tho  same  analysed  by  the 
Public  Analyst.  The  Inspector  mUHt,  according  to  the  Act,  make  use  of  the  words  "  Public  Analyst/' 
Mr.  Jessopp  quoted  an  appeU  case  in  the  Exoh<^quer  Division,  '*  Bimes  v.  CUpps/'  which  was  dismiseod 
owing  to  tho  omission  of  the  words  '*  Public  Analyst/*  by  the  inspector  who  purchased  the  article.  Supt. 
Stevenitt  rocalted,  stated  that  when  he  first  bought  the  milk  he  told  Mrs.  Jackson  it  was  for  analysis ;  he 
Aflked  her  to  divide  it,  and  upon  meeting  with  a  refusal  he  e.iid  he  should  take  it  to  the  Goonty  Analyst 
who  would  divide  it ;  be  said  County  not  Pnblio.  This  objection  was  over-raled,  the  Bench  considering 
that  County  Analyst  was  sufBcient.  Mr  Jessopp  remarked  that  he  had  a  further  technical  objection  to 
raise  with  reference  to  the  wording  of  the  certificate.  According  to  Stone's  Justice's  Manual,  in  the  oaso 
of  milk  it  must  be  specially  stated  by  the  lonalyst  whether  any  change  has  taken  place  to  interfere  with 
analysia,  and  imleas  such  statement  were  made  the  cortificate  did  not  conform  with  the  Act.  It  was  also 
ahown  that  the  analyst's  certificate  must  be  taken  as  prima  facie  evidence  to  save  the  expense  and  trouble 
of  the  analyst  being  present  to  prove  the  case.  The  Chairman  observed  that  having  taken  their  Clerk's 
opinion  and  duly  oonsidered  the  ciroumstauces,  it  appeared  that  the  analyst's  oerUfioate  was  not  madi 
oat  in  conformity  with  the  Act  and  they  should  therefore  dismiss  tlie  case. 

Swut  Spiriu  cf  Nitre  :— 
At  the  Btookport  Borough    Court  House,  on    17th  July,  Henry  Charles   Bennett  -was  charged 
with  selling,  to  the  prejudice  of  Jacob  Marshall,  on  the  3rd  inst.,  a  certain  quimtity  of  sweet  spirits  of 
aitre,  the  same  not  being  of  the  nature,  Hubstance,  .and  quality  demanded  by  the  purchaser.     The  Town 
rk  proieouted  on  behalf  of  ihe  Sanitary  Committee  of  Stockport ;  Mr.  Giaisyer^  o£  Evtt&stni^r^ftaBw, 
appaariafl  for  the  daianot.    Jacob  Marshall,  iaspeotor  of  huIm^qm^  isa^  >^%\  oi^  ^^c^  %^  ^^^^ 
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to  the  defend&Qt'B  shop  and  asked  him  for  4  oz.  of  sweet  ipiritfl  of  nitre.  He  ptud  Is.  id.  for  it*  and  then 
told  the  defendant  that  it  ^as  to  be  analysed  by  the  Public  Ajialyst,  iind  divided  it  into  three  parte.  Ono 
bottle  was  sent  to  the  analyst,  and  afterward*  hiu  ccrtifieate  was  received  and  was  to  the  foUowing 
effect :— That  Instead  of  containing  three  per  oent.  of  nitroai  ether«  the  sample  only  contained  115 
per  cent.,  and  that  the  apecifio  gravity  was  '844  instead  of  *856.  Mr.  Oswald  WiUdnton,  Borongh 
Analyst,  was  then  c-vlled.  He  said  he  received  a  aample  of  sweet  spirite  of  nitre  similar  to  the  one  which 
had  been  produced  in  court,  marked  B*  No.  2,  from  Inspector  Marf^halL  He  analyRed  it,  and  afterwards 
delivered  a  certificate  to  the  infipector  perBonalJy.  Be  said  the  sample  only  contuined  1'15  of  nitrom 
sather.  The  Britiah  Phannacop<Bia  gave  three  per  cent,  as  a  fair  standard  of  the  quality  of  the  article. 
He  did  not  consider  that  a  person  asking  for  sweet  spiiits  of  nitre  received  what  be  desired  when  be 
only  got  an  article  oontnimng  r  15  of  nitrous  eciher.  Bweet  spiritB  of  nitre  was  the  same  article  thai 
waa  mentioneti  in  the  British  Pharmacopceia.  Dr.  Downs  :  ^Vhat  name  had  this  formerly?  Witness  said 
that  as  far  as  he  oonld  remember,  it  bad  been  known  as  sweet  spirits  of  nitre  or  spirits  of  nitrons  sther. 
He  tc'Sted  it  by  specific  gravity.  He  did  not  use  the  tests  reoonunended  by  the  British  FharmaoopcBia,  bnt 
those  of  Dupr^.  He  tested  it  for  the  colour  to  the  extent  of  five  minutes.  He  had  never  made  an 
experiment  on  an  article  containing  pure  nitrous  ffther.  Here,  at  the  request  of  the  solicitor  for  the 
defence,  witness  described  minntely  the  tests  ordered  by  Duprd,  He  said  he  believed  the  nitrous  sther 
to  be  the  active  medicinal  principle.  At  once  he  would  say  the  purchaser  was  prejudiced  in  teedvi&g 
the  article  which  the  defendont  had  sold.  To  the  best  of  his  ability  it  ^as  the  nitrous  ffither  that  did 
the  good  for  which  the  mcdiciDe  was  taken.  He  should  think  there  was  something  present  heaidei 
nitrous  ffither.  Sweet  spirits  of  nitre  was  the  common  name  for  epiritus  eetheris  nitrosi.  Dr.  Edwin 
Rayner,  medical  officer  of  health  for  the  borough  of  Stoekportt  said  that  the  article  ought  to  contam 
more  than  two  per  cent,  of  mtrous  lether.  He  had  himself  analysed  specimens  some  years  ago.  It  was 
a  very  common  medicine,  and  was  used  very  extensively  by  the  people.  It  possessed  certain  properties 
whidi  rendered  it  good  for  certain  discuses.  These  properties  were  known,  and  the  medicine  waa  tised 
by  the  public  uccordiugly.  The  absence  of  nitrous  sDther  would  dcciease  the  medicinal  value  of  tlu 
drug.  Cross- examined :  The  sample  in  question  was  not  a  good  one,  because  it  contained  less  than  two 
per  cent.  Mr.  Glaisyer  having  opened  the  case  for  the  defence,  Henry  Charles  Bennett  said  he  was  the 
defendant,  and  was  a  chemist  and  draggist  in  business  in  this  tovm.  He  recolleoteil  the  inspector 
coming  on  the  8rd  June  and  asking  for  four  onncea  of  sweet  spirits  of  nitre,  and  paid  is.  id.  He  served 
Vm  with  the  article  oommouly  sold  as  sweet  spirits  of  nitre.  That  article  was  in  constant  request  bj 
the  public.  He  had  supplied  the  British  PhJirmaooposia  preparation,  and  he  constantly  had  it  brought 
back.  He  had  complaints  in  every  o^ise  about  it,  about  its  unpleasant  smeO,  burning  their  throats,  and 
the  oolour.  Ue  purchased  the  article  he  sold  from  Messrs.  Evans,  Son,  and  Co.,  Liverpool,  in  BCay. 
He  supplied  it  to  the  inspector  in  the  same  condition  as  he  received  it.  He  kept  both  preparations  in 
hli  shop.  He  had  been  in  Stockport  about  three  years.  The  difference  in  price  was  4d.  per  pound 
between  the  two.  The  wholesale  prices  were  3b  and  3b.  4d.  One  was  sweeter  than  the  other,  and  that 
was  why  th^y  took  it.  Ht-  did  not  think  that  the  sweet  spirits  of  nitre  was  an  inferior  quality  to  the 
British  Pharmaoopcei:).  By  Mr.  Qlaisyer  :  The  re  laon  for  selling  850  was  that  the  customers  would 
not  have  the  other.  He  had  not  recently  attempted  to  supply  it.  Professor  Attfield  said  there  were  two 
distinct  varieties  of  sweet  spirits  of  nitre  lu  this  country  ;  some  other  varieties  were  impoited.  Therd 
were  varieties  la  all  countries  on  the  continent,  and  that  was  perfectly  well  known.  The  mat^ials  ased 
in  theae  two  varieties  igirere  quite  distluot.  The  variety  of  the  Britiah  PharmaGopceia  is  made  from  spirite 
of  vrine,  nitric  acid,  copper,  and  sulphunc  acid.  The  latter  variety  is  made  with  the  materials  men- 
tioned in  the  Pharmaoopceia  of  1609,  1836.  and  ld61«  In  the  1863  Pharmacopoeia  the  ingredients  are 
the  same.  The  prooeBsee  were  practically  the  same.  In  this  particular  case  ho  received  a  sealed  sample 
on  ihe  5th  July.  He  analysed  the  contents  of  the  bottle,  and  compared  it  with  samplee  of  perfect  purity, 
made  by  himself,  and  it  was  quite  as  good  as  them.  It  was,  in  his  opinion,  a  good  sample  of  aweet 
spirit  of  nitre.  It  was  as  good  in  appearance  and  odour,  and  answered  as  well  to  the  tetta 
and  specllic  gravity.  The  apecifio  gravity  is  *d50.  He  considered  that  the  analyst  had  obtained 
figures  which  were  too  low,  and  that  he  did  so  because  the  temperature  that  he  observed  was  too 
high.  The  temperature  he  should  have  observed  is  60  degrees,  whereas  he  stated  that  he  worked 
at  64|°'  Fahrenheit.  In  the  PhannaoopcBia  these  ingredients  were  ordered  to  be  taken  at  60  degrees, 
and  that  would  partly  account  for  the  differonoe.  He  considered  that  he  worked  on  too  small 
ft  quantity.  By  Mr.  GUisycr :  As  regards  the  percentage  of  nitrous  sther,  no  one  knew  what  that  per- 
oentage  should  be.  The  analyst  found  1*15  of  nitrous  sther.  He  placed  not  the  slightest  reliance  on  any 
polni  by  which  the  analyst  got  at  115  per  cent.  There  might  have  been  more  or  less.  The  proeesi 
waM  whoUj  nntnutworthj*    fl«  I4td  that  mescal  authoiitkt  oonld  not  agiet  aa  to  the  exact  tafaetaftee* 
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Th«  benefit  ag  a  medicine  might  bo  dae  to  nibroua  ffither  or  to  leldbyde ;  it  miiy  be  due  to  other  €>there«l 
boJiee,  It  might  be  dae  to  union  of  those  subutancei.  On  this  point  medical  authorities  are  cot 
agreed.  Michiiel  Conrojr  said  he  was  mmager  for  Meaars.  EvAna,  Son  <3t  Co.,  Liverpool.  They  were 
manufacturers  of  drugs  nud  other  niedicinos.  Ihey  Bupplied  the  delendunt  with  the  sweet 
epirita  of  nitre  in  May  last.  The  specific  gravity  was  -850,  The  new  variety  was  dearer  than  the  old, 
tiierefore  it  would  be  to  their  advantage  to  push  the  sale  of  the  new.  They  sold  about  3  gallons  per 
week,  whereas  of  the  old  ihey  regularly  sold  from  120  to  150  gallons  per  week.  The  mngistrdtes  then 
retired,  and  after  a  brief  consultation  returned  into  court,  when  thej  s  dd  that  they  thought  the  evidence 
was  in  favour  of  the  d^^ftndant,  and  therefore  the  case  wotild  be  dismiesed.  Mr.  Glaisyer  then  asked 
the  bench  for  coat*.  They  repU«?d  that  they  must  consider  the  other  side  as  well,  but  they  had  been 
thinking  of  that  a  whilu  ago,  and  £10  would  be  allowed,  but  this  waa  not  to  be  taken  ad  a  precedent  is 
any  futuie 


w 
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Sunday  SampUs. — Sail  in  Milk  : — 
At  Woolwich  several  points  of  publlo  interest  arose  during  the  investigation  of  eert&in  adulteration 
cases  consequent  on  a  Sunday  coUectiou  of  milk  eamplee  by  the  Woolwich  Local  Board  of  Health.  In 
the  case  of  John  (Jhard  and  Joseph  Brandon,  the  Bamplea  were  found  to  be  adulterated  with  26  per  cent, 
of  added  water  and  100  Ftraind  of  salt  per  gallon,  and  the  blame  wis  in  both  Instancea  attributed  to  a 
man  in  the  employ  of  the  wholesale  dealer,  who  was  said  to  have  admitted  his  guilt.  The  magistrate, 
Mr.  Marciham,  asked  for  what  purpose  the  salt  wtis  introduced,  and  Mr.  Bughes,  the  Local  Board  solicitor, 
said  it  might  be  to  preserve  the  milk,  but  it  was  probably  to  increase  the  specific  gravity  and  prevent  the 
presence  of  water  being  detected  in  the  lactometer.  The  Board's  inspector  said  be  had  been  informed  by 
cowkeepers  that  the  salt  would  give  a  ''  body  '*  to  weak  milk  and  prevent  the  water  from  being  discovered, 
Mr.  Hamilton,  the  farmer  by  whom  the  milk  was  originally  supplied^  expressed  a  desire  to  take  criminal 
proceedings  against  his  agent  for  adulterating  the  milk  and  thereby  dumtiging  the  trade,  adding  that  he 
had  such  an  abundance  of  milk  that  hn  hardly  knew  what  to  do  with  it.  Mr.  Mursihim  said  it  was  a 
common  complaint  among  milk  Bellcrs  that  thoy  could  not  get  a  warranty  from  the  whoKisale  dealers, 
and  Mr.  Hamilton  replied  thit  he  was  olwiiys  ready  to  give  a  warranty  if  required.  Mr.  Hughes  ei- 
pressed  a  desire  to  have  the  agent  present  to  answer  the  allegations  made  against  him,  and  the  oases 
were  accordingly  adjourned.  The  analyst's  ocrti6cate  in  the  case  of  James  W.  Headman,  another  milk- 
'  man,  showed  an  adulteration  of  10  per  cent,  of  added  water,  but  the  defendant  declared  that  the  milk 
only  passed  through  the  hands  of  himself  and  son,  and  was  as  pure  as  it  could  possibly  be.  All  milk, 
he  said,  contained  some  water,  that  fiom  cows  in  the  shed  more  than  from  cows  at  grass.  Mr.  Hughes 
informed  the  magistrate  that  the  analyst  allowed  10  per  cent,  of  water  as  a  proper  constituent  of  milk. 
The  defendant  repeated  that  his  milk  wat;  pure,  aud  requested  that  the  analyet  or  his  inspector  would 
eome  to  his  shed,  milk  a  cow  himself,  and  then  examine  the  snmpU^  aud  experiment,  for  which  he  offered 
to  pay  the  expenses.  Mr.  Hu^thea  said  it  was  a  fair  challenge,  and  it  wa3  arranged  that  the  inspector 
should  take  a  sample  direct  from  the  cow  and  send  it  for  analysis  in  the  usiial  way,  the  defendant  to 
pay  one  guinea  expenses.    For  thld  purpose  the  case  was  adjourned  for  a  fortnight. — Tim«», 

Employer  Fined  for  Addition  of  Water  to  Milk  by  hU  Servant : — 
At  Marylebone  Police  Court.  Mr.  Herbert  Dodwell,  farmer,  of  Lob  Farm,  Tetsworth,  OxfordshirOf 
was  summoned  for  selling  milk  found  on  analysis  to  be  adulterated.  The  defendant  has  reoetitly 
entered  into  a  contract  to  supply  the  Royul  Shorthorn  Dairy  Company,  of  Bridge  Terrace,  Paddingtoni 
with  milk,  and  had  formerly  supplied  the  Express  Milk  Company  for  eight  years.  Li  consequence  of 
an  application  made  by  the  manager  of  the  former  company  to  the  Inspector,  he  attended  at  Paddiugton 
Station  on  the  arrival  of  three  churns  from  the  dcfctidant,  put  seals  on  them,  and  gave  noti.-e  of  hia  in- 
tention to  defendant  to  take  samples.  He  did  so  in  the  presence  of  defendant,  and  had  them  analysed 
by  the  Pablic  Analyst,  whose  oertificatea  showed  them  to  be  adulterated  with  16.  13,  and  12  per  cent,  of 
added  water  respectively.  Mr.  Poland  said  the  defendant  was,  by  agreement  with  the  Ruynl  Shorthorn 
Dairy  Company,  under  a  forfeit  of  £20  on  every  occasion  on  which  ho  should  not  supply  pure  milk  lo 
them.  After  careful  inquiry  they  had  found  that  a  man  employed  by  the  defendant  to  cool  the  milk 
over  the  refrigerator,  had  added  water  to  the  milk,  and  on  his  beini::  told  that  he  would  be  called  as  a 
witness,  he  had  admitted  the  offence.  The  defendant  was  exceedingly  sorry,  for  thy  act  of  his  man  had 
made  him  liable  to  the  law.  The  Rev.  John  Armstrong  Coghlan,  vicar  of  Tetsworth,  and  tl»e  Hon. 
Francis  Parker,  son  of  the  defendant's  landlord,  both  gave  him  a  very  excellent  character;  and  Kat. 
George  Barham,  manager  of  the  Express  Dairy  Oompftny,  said  ihatduT\uvil\i6«v'^\^«Kx%'0cA,\9dL^ 
had  luppUed  them  with  milk  it  had  been  invariably  i^ood.    Tbe  ms^vgAVt^tAiA^^oja  'v«%%'^«r3  ^^aft^^ 
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that  tbe«e  steps  had  been  taken.  3o  far  as  the  defendant  waa  oonoemed,  he  waa  wHling  to  bflUew  1h» 
defence  was  a  genuiiie  one,  but  the  evidence  ahowed  that  tJie  dtifeiid&nt  did  not  attend  personallj  to  hia 
botiuesa,  bat  left  it  a  great  deal  to  hia  aerranta.    Fined  208.,  and  £9  3i.  costa. 

Ko  Adulteration,  if  Subitarice  added  it  not  Ir\juriom  to  Healthy  and  does  not  Interfere  with  Wtighi 
or  Mewfure  of  Article  Sold : — 

At  the  Bolton  Borough  Court,  Peter  Featheratone.  farmer.  Turtos,  was  charged  with  Mlliog  milk 
noi  of  the  aubstanco  or  qualitj  demanded.  Mr.  Hick,  of  the  Towa'a  Clerk  department,  applied  lor  a 
remand.  Mr.  Fielding  objected  to  thia.  Hia  client  had  been  aummoned  to  onawer  the  charge  that 
morning,  and  waa  ready  to  do  bo.  The  Mayor  agreed  with  Mr.  Fielding,  but  granted  a  remand  for  half* 
an-hotir.  On  the  case  being  again  brought  forward  Mr.  Hiok  atated  thiit  the  offence  was  rather  as 
aggravated  one,  for  defendant  had  been  previously  convicted.  The  Mayor  thought  those  remarks  ought 
not  to  have  been  made  at  that  stage  in  the  case.  William  Jamea,  loapector  of  Nuiaanoea,  said  he 
parohftBed  a  pint  of  milk  from  defendant  in  Ajshbumer  Streets  He  aaked  for  it  out  of  a  partioabu:  kit  m 
defendanfa  curt,  but  defendant  refuaed  to  allow  thia.  On  asking  the  price  he  waa  told  it  waa  2^4.  per 
qnart,  ao  he  paid  l^d.  for  the  pint,  and  then  told  dofendjint  he  ahoold  have  it  analyaed.  It  waa  then 
divided  into  three  parte,  of  which  defendant  kept  one,  and  another  portion  waa  taken  to  Dr.  Sergeant 
He  waa  aware  that  the  ordinary  price  of  new  milk  waa  S^d.  per  quart,  and  on  telling  defendant  for  what 
purpose  the  milk  waa  obtiuuedt  was  informed  that  it  waa  night'a  and  moming'a  milk,  but  defcndrmt  did 
not  explain  definitely  what  he  meant  by  that  remark.  Bichard  Bollough,  ahopkeeper,  Aahbamcr 
Street,  aaid  that  defeendant  aupplied  him  with  milk,  and  he  hnd  been  in  danger  of  being  convicted  on 
aooount  of  the  quality  which  defendant  supplied.  Wltneaa  did  not  oonflne  hia  pm'chaaea  to  delendaat, 
for  there  were  two  other  milk  dealers  of  whom  he  bought.  The  price  paid  to  defendant  waa  3d.  per 
quirt.  Dr.  Sergeant  proved  receiving  the  aample  of  milk  from  the  wltneaa  Jamea,  which,  when  analyaed, 
waa  found  to  contain  20  per  cent,  of  water  and  waa  further  weakened  by  the  abstraction  of  the  cream. 
Mr  Hiokfl  appli«»d  for  the  full  penalty  of  £iO,  under  section  aii  of  the  Food  and  Druga  Act,  for  it  wftaQBila 
evident  from  Dr.  Sergeant's  report  that  the  milk  waa  not  ouly  nkimmed  milk  but  waa  largely  adultcntei 
with  water.  The  Mayor  atiid  that  when  James,  the  Inspector,  demanded  milk  of  a  particular  kit,  and 
then  learned  that  it  waa  night's  and  morning's  milk  he  would  underatand  that  it  waa  mixed  milk.  Mr.  Hid 
did  not  think  eo.  Even  if  it  were  so,  it  would  only  apply  to  the  mixing  of  different  aorta  of  milk.  The 
eharge  waa  for  mixing  water  with  the  milk.  The  Mayor  aaid  the  Act  did  not  regard  it  as  adulteration 
if  any  aubstance  waa  mixed  with  an  article,  which  waa  not  of  itself  injurioua  to  health,  and  which  did  net 
interfere  with  the  weight  or  meaaure  of  the  article  eold.  If  the  Act  had  mentioned  the  quality  ol  the 
nrtiele  there  might  be  a  case,  but  in  the  preaent  inatance  he  thought  there  waa  none.  The  ptoae- 
eatioB  had  failed  to  moke  it  perfectly  clear  that  the  meaaore  had  been  increased,  or  thai  Uit 
water  added  to  the  milk  waa  injurioua  to  health.  Addreasing  Dr.  Scrgeautt  hia  Worahip 
inked  if  thia  waa  ao,  and  rooeiving  for  anawer  that  it  could  not  be  proved  that  it  waa,  ths 
Mayor  aaked  if  water  could  be  said  to  be  injurioua  to  health  ?  Dr.  Sergeant  aaid  it  depended  on 
oirc  urn  Stan  cea.  If  water  waa  taken  where  milk  was  wanted  then  it  waa.  TheMnyor:  I  did  not 
that.  I  asked  if  water  ordinarily  waa  injurious.  Dr.  Sergeant  aaid  that  he  could  not  aay  that  it 
The  Mayor  reaiiming,  auid  the  Bench  had  decided  to  diamiaa  the  caae,  aa  they  thought  the  chjurge  had 
not  been  eetabliahed.    Mr.  Hick  then  applied  for  leave  to  atate  a  froah  caae,  whloh  wai  granted* 
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NOTES    OF    THE   310NTH. 
We  have  received  a  letter  from  Mr.  Kiogzett  on  the  Bubjeot  of  iho  reviow  of  liif 
on  Nature's  Hi/gienet  which  we  pnhlished  last  mo&ifa«     We  do  noi  %i  preeent  piioi  U, 
we  think  that  from  its  nature  Mr.  Kingzett  himself  woald  be,  oo  rofleolioQ,  OQe  of  the  li 
to  really  deaire  its  pablio  appearance.     We  maj  env   h^<'^ 
perfectly  mdependenLly  on  hie  own  convictions,  wiu 
parties,  and  that  he  did  not  review  the  work  for  • 


It.. a 


We  ohfierre  from  the  Cowkeep^r  ait^ 
lectures  on  milk  analysts  delivered  to  the  p 
Hon.    Tbs  As  for  these  lAOtom  ii  1 
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Sach  lectares  will,  doabtless,  be  of  great  Bervice  by  teachiii>?  the  trade  to  take  atlratitage  of 
tb«  tow  standard  adopted  at  Somerset  Honse,  and  akowing  them  how,  hj  regularly 
analyeiDg  tbeir  milk  each  morniDg,  they  may  indulge  in  a  remonerative  amount  of  dilution 
without  infringing  that  limit.  The  notice  does  not  »ay  who  the  lecturer  is  to  be»  but  we 
presume  that  an  eminent  profeBfior.  who  is  already  their  own  anahett  will  officiate,  aa  we 
obierve  from  another  part  of  the  Journal  that  his  fee  for  milk  analysis  is  to  be  in  future 
inereaaed  from  2b.  to  Ss.  6d.  per  sample.  The  Pharmaceutical  Society's  school  has  not 
of  late  been  famed  for  fall  andiences,  and  on  the  principle  that  every  little  belps^  the 
attraction  of  milkmen  to  Bloomsbury  Square  would  not  be  a  bad  idea.  How  about 
eramminff^  howeveri  which  the  professors  there  bold  in  snob  virtuous  horror,  fur  would 
not  such  demonstrations  be  a  case  of  **  cramming "  on  analysis  of  a  very  marked 
description. 

It  is  curious  to  obserre  bow  little  some  analysts  take  advantage  of  the  records  of 
deci:$ians  printed  regularly  in  our  columns,  and  go  blindly  on  in  tbeir  old  way.  A  very 
markt^d  instance  nf  tbia  h  seen  in  the  report  of  a  ca^e  of  milk  adulteration  beard  at  Sleaford, 
which  was  diemis^ed  OQ  the  groaud  that  the  certificHte  eontuined  no  statemeot  as  to 
whether  the  article  was  or  wae  not  in  a  fit  condition  for  analysis.  Tbis  point  was  raised 
and  decided  at  the  Wandsworth  and  S^iuthwark  Police  Courts  withio  six  months  after  the 
pMsing  of  the  Act ;  and  had  the  analyst  kept  his  eyes  open  and  drawn  the  certificate  as  all 
his  eoTi/r«r0i  have  done  for  some  years,  the  oases  would  not  have  been  lost,  and  an 
nnnecessary  expense  cast  upon  the  authorities.  One  great  object  we  have  in  view  is^  hj 
our  meetings  and  journal,  to  disseminate  a  knowledge  of  the  deciaioDs  affecting  the 
technical  working  of  the  Act,  as  well  as  to  advance  the  science  of  food  analy^i^,  and  analysts 
who  neglect  the  opportunity  of  thus  acquiring  valuable  practical  hints  have  only  themselves 
to  blame  when  they  suffer  a  check  on  a  technical  point. 


According  to  Mr.  Smith's  letter  in  our  correspond enco  columns,  the  Rugby  boys  are 
treated  in  the  orthodox  manner  as  far  as  milk  is  conceroed,  and  the  doctrine  that  strong 
meats  are  not  snitable  for  babes  and  sucklings  is  rigorously  adhered  to  in  that  classic  seat 
of  learning.  It  is  to  be  feared  that  milk  is,  however,  not  always  the  staple  ffaid  consumed 
bj  the  modem  Rugby  boy,  so  perhaps  its  dilution  does  not  so  much  matter. 


The  result  of  the  Woolwich  milkman's  challenge  to  the  analyst,  reported  elsewhere, 
proves  that  his  guinea  is  lost,  and  that  the  natural  milk  of  his  cows  proves  to  be  above  the 
gnclfetv'u  Umits.  and,  Ibarefore,  above  that  of  Somerset  House. 


Mr»  Edge,  a  prominent  member  of  the  Manchester  milk  trade,  has  been  indulging  in 

0OiDe  remarks    against  the  analyt^ts.     He  charges   them    with    two  perfectly    new  mis- 

demtaoours — at  least,  new  to  ns.     The  first  is,  that  the  analysts  never  give  the  standard  on 

which  thtjy  bp  opinion  :  aocond,  that  they  nett  a  considerable  fde  for  each 

,uo  of  lively  aenert  that  the  Manchester  analyst  is  not 

2*  is  that  if  it  be  bo  (which  we  do  not  for  a  moment 

certifying  and  terms  of  appointment  from  most 

he  issuing  of  a  certificate  for  a  milk  found  to  be 

fiit,  ash,  &c.,  of  the  sample^  is  a&  ^s^aaK^H^k^^^ao^^ 
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and  we  can  assert  in  reply  to  Mr«  Edge  that,  taken  ^i  matsej  the.  analj^sts  do  give  in  erery 

certificate  the  figures  upon  which  thej  fonnd  their  opioion,  and  that  no  analyst  receives  any 
fees  depending  on  the  number  or  Fuccees  of  the  prosecations  for  which  his  certificates  are 
employed.  Mr.  Edge  and  his  friends  would  ma^ie  more  converts  to  their  way  of  thinking 
if  they  held  to  the  exact  trnthi  and  did  not  make  general  charges  against  a  hody  of  men 
founded  on  wrong  premiees.  If  Mr.  Edge  can  for  a  moment  prove  his  assertions,  then  we 
will  grant  him  space  to  do  so ;  if  not^  be  must  in  future  abstain  from  such  reckleia 
statements  regarding  us. 


At  a  recent  meeting  of  the  Bristol  Town  Council,  Mr.  F.  W.  Stoddart  was  appointed 
Pablio  Analyst,  in  the  place  of  his  father,  the  late  Mr.  W.  W.  Stoddart.  M 

Mr.  J.  Comyns  Leach  has  been  appointed  Public  Analyst  for  Blandford.  ^ 

Mr,  J.  Pattioson  has  been  appointed  Public  Analyst  for  Gateshead  in  the  plaoe  of  the 
late  Mr.  A.  J,  Edger. 

Mr.  W.  F.  Stock  has  been  appointed  Public  Analyst  for  the  Comity  of  Barham,  alio 
in  place  of  Mr.  Edger. 

Dr.  W.  Morgiin  and  Mr.  J.  W.  Thomas  have  been  appointed  Public  Analysts  for  the 
County  of  Glamorgan. 


The 
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SEPTEMBER,    1880. 


SOCIETY  OF  PUBLIC  ANALYSTS. 

A  General  Mektino  was  appointed  to  take  place  at  Sfransea,  on  the  27th  Aug.)  bat  has 
been  adjourned  till  November  next,  in  London.  We  print  some  of  the  papers  annoaneed 
for  the  meeting. 


p!ikio 


ON  THE  ESTIMATION  OF  THE  INSOLUBLE  FATTY  ACIDS  IN 

BUTTEP.  FAT. 

Bj  J.  We8t.Knight8,  F.C.a.,  F.I.C. 

Although  much  h&fl  been  written  within  the  last  few  jeara  on  this  sabject,  the  estimation 
of  the  insoluble  fatty  acids  is  still  a  very  tedious  procesp,  and  liable  to  serious  error,  chiefly 
on  account  of  the  difficnlty  of  effectually  wafbing  a  fatty  substance  with  waterj  without 
incurring  loss,  and  of  the  difficulty  of  transferring  the  fatty  acids,  when  wftshed,  to  a  vesBel 
suitable  for  drybg  and  weighing  them  in. 

In  the  modification  of  the  process  about  to  be  described,  it  is  hoped  that  these 
difficulties  have  been  removed,  and  the  estimation  rendered  less  tedious,  more  expeditious, 
and  above  all  more  accurate  than  the  usual  method  of  washing  either  in  a  flask  or  on  a 
paper  filter. 

It  is  based  on  the  insolubility  of  the  oleatei  stearate  and  palmitate  of  barium  or 
caloium^  and  on  the  ready  solubility  of  the  butyrate,  &o.»  of  those  metals. 

Weighing  the  precipitate  obtainfd  by  carefnlly  neniralizing  the  eaiionified  butter  fat 
with  acetic  acid,  and  adding  solution  of  barium  or  calcium  chloride,  and  washing  with 
boiling  water,  was  first  tried,  but  in  practice  it  was  so  difficult  to  exactly  neutralize  the  soap 
solution,  and  either  fatty  acids  were  precipitated  or  carbonate  formed  from  the  slight 
alkalinity,  and  the  precipitate  was  with  difficulty  dried  for  weighing,  and  the  results 
were  unsatisfactory,  probably  partly  owing  to  inconstancy  in  the  composition  of  the 
precipitate  ;  and  it  will  also  be  evident  that  the  weight  of  the  precipitate  so  obtained  would 
not  be  directly  comparable  with  the  weight  of  insoluble  fatty  acids  in  different  fats  on 
account  of  the  difl'erent  combining  proportions  of  the  oleic,  stearic  and  palmatio  radicles. 

It  was  therefore  found  necessary  to  weigh  the  fatty  acids  in  a  free  state.  To  ac- 
complish this,  the  acids  were  liberated,  after  washing  the  salt  containing  them,  in  oontACt 
with  ether  and  a  portion  of  the  ethereal  Bolution  bo  obtained,  evaporated  to  dryness. 

In  practice  the  process  is  conducted  &h  fulluws  : — A  portion,  1—8  grammes,  of  clarified 
blitter*fat  is  saponified  by  heating  on  the  water-bath  with  about  twice  its  volume  of 
ooholio  potash,  and  the  occasional  addition  of  a  few  drops  of  boiling  water,  the  4*a\s^WsA.- 
s  is  completed  in  about  tweuty  minates  ;  the  aaVTviiaii  va  \iii^^  ^^iaN^  S^  ^^sj«^^^_^^ 
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ty.mmotea ; 


im  THE   ANALYST. 


with  cold  distilled  water,  and  solation  of  BaCI,  added  nntil  a  curdy  precipitate  geparatee, 
and  the  liquid  is  ao  longer  rendered  milky  by  a  freeh  addition,  tbe  precipitated  salt  ia 
collected  on  a  filter  and  washed  with  warm  water,  then  transferred  to  one  of  the  tubes 
deecribed  by  Dr.  Muter  in  his  paper  on  the  •*  Estimation  of  Oleine  in  Fate  "  (Thb 
Analyst,  Vol.  11.,  p.  74),  which  is  a  long  graduated  tube  of  250  c.c,  graduated  from  the 
bottom  upwards,  and  furnished  with  a  well  ground  stopper  and  a  stopcook,  whieh  is  placed 
at  60  c.c.  from  the  bottom.  As  tlio  mouthg  of  these  tubes  are  rather  narrow,  and  con- 
sequently inconvenient  for  tbe  introduction  of  the  precipitate^  the  author  uses  one  that  has 
been  cut  off  just  below  the  shoulder  and  having  a  large  stopper  ground  to  fit  acenrately  in 
the  tube  itself,  which  is  one  inch  in  diameter.  Hydrochlonc  acid  is  added  to  the  tube, 
which  already  contains  the  precipitate  and  the  water  used  in  washing  it  into  it,  when  th« 
fatty  acids  are  liberated  ether  is  added  ;  if  the  watery  liquid  reaches  above  the  stopcock,  at 
it  probably  will  if  much  water  was  required  to  transfer  the  precipitate,  about  50  c.o.  only  of 
ether  should  be  added  at  this  stage.  Tbe  tube,  well  shaken,  is  allowed  to  stand  until  the 
liquids  have  separated  perfectly;  now  if  the  stopper  be  removed  and  the  tube  inclined 
forward,  it  is  easy  to  dmw  off  the  bottom  liquid  from  the  cock  until  the  level  of  it 
considerably  below  the  cook  when  the  tube  is  upright,  without  any  loss  of  ethereal  eolnti 
The  rest  of  the  other  is  now  added  (a  total  quantity  of  100  o«c.  is  sufficient)  and  the 
once  more  shaken  and  allowed  to  stand ;  the  Tolnme  of  the  ethereal  solation  is  now  read 
off  from  the  graduations  of  tbe  tube  and  noted. 

It  is  only  required  now  to  remove  an  aceui'ately  noted  quantity  of  the  ethereal  sol 
to  a  tared  fiask;    distil  off  the  ether  and  weigh  the  fatty  acids  that  remain;    h 
measuring  the  required  quantity  for  evaporation,  about  1  c.c.  should  be  drawn  off  in  ordcf 
that  the  delivery  tube  of  the  stop-cock  may  be  filled  and  no  correction  needed  for  the 
quantity  it  would  retain  if  the  measurement  had  been  commenced  with  the  tube  empty 

This  method  has  been  used  in  the  author's  laboratory  for  over  six  months,  and 
been  found  very  satisfactory,  as  the  whole  operation  can  be  concluded  in  a  very  short 
and  very  concordant  results  can  be  obtained  in  two  analyses  of  the  same  fat,  as  the  follow 
oitractfl  from  the  laboratory  note-book  will  show  : — 

(Quantity  Iwwlnbl*      ftrteni. 
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titkin.  fatty  ftoid«. 

No.  L  Butter  fat  .  , 8097  grm.  =  2728  =  88'08 

No.  3.  Butter  fat  .  . . .1180    „      ^  1*038  =  8800 

•  (Some  as  No.  1) 

No.  3.  Lard    .......,,...,...*.,...,.  ..1-016    ,.      =   '0769   =^  96*16 

No.  4.  Almond  Oil    M79     „      =11321*9602 

Theory  for  pure  Oleine, .,., =  95*70 

Either  barium  or  calcium  chloride  may  be  used  for  the  precipitation^  but  bariom  it 

preferred,  especially  for  fats  or  oils  containing  much  oleine,  as  the  salt  produced  is  leas  i^ 

to  stick  to  the  sides  of  the  beaker,  and  it  is  more  easily  washed  with  hot  water,  not  beiog 

so  liable  to  run  into  a  plastic  mass. 


ON    A   NEW   METHOD   FOR   THE    ESTIMATION    OF    ORGANIC   CARBON 

POTABLE  WATERS, 


PRELIMINARY  NOTICE, 


By  Alfbed  Smetham,   F.CS. 

It  wdl]»  I  think,  be  allowed  that  the  estimation  of  the  organic  matters  actually  existing 

Jb  potable  waters  is  of  the  utmost  impoiWuce  in  deciding  their  adaptability  to  domeitie 
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pnrpo^ee.  Uufortanately,  tho  qaantities  to  be  dealt  with  are  bo  exceedingly  small,  that  enj 
&vtompt  to  arrive  at  &n  intimate  knowledge  of  their  con^itntion  isatpreeenS  praotioally 
imposfiiblej  utid  we  are,  therefore,  compelled  to  have  recourse  either  to  comparatiTe  methods 
or  to  dL'termijie  but  part  of  their  conBtittientg,  The  methods  by  which  these  ends  are 
iBttained  are  well  known  to  all  chemists*  The  old  "  ignition  process/*  haB  long  been 
.abandoned  as  untrnstworthy ;  and  this,  as  fur  as  my  memory  serves  me,  is  the  only  method 
which  attempts  to  determine  the  total  amount  of  organic  matters  present*  The  processes 
which  have  found  most  general  acceptation,  are — 1st,  the  Combustion  Process,  devised  by 
Drs.  Frankland  and  Armstrong;  2nd,  the  Albnminoid  Ammonia  Process^  by  Prof. 
Wanklyn  ;  and,  3rd,  the  Permanganate  Process,  which  has  been  enlarged  upon  of  late  by  Dr. 
Tidy.  The  first  of  these  methods  may  be  designated  for  conrenience  on  ahxofate  method 
whereas  the  other  two  must  be  considered  as  comparative.  But  although  it  is  tree  that  the 
last  two  processes  give  but  compArotive  results,  they  possess  a  redeeming  feature  in  the  fact 
that  they  are  applied  to  the  water  without  prcTious  treatment,  whereas  it  is  necessary  in 
applying  the  first  process  to  exaporate  the  water  to  complete  diyness.  The  relative  Talue 
oi  the  different  processes  have,  however,  been  so  completely  discussed  that  any  criticism  of 
mine  would  be  presumptions.  Before  leaving  this  part  of  my  subject,  however,  I  must  make 
mention  of  the  process  of  Messrs.  Wanklyn  and  Cooper,  by  evaporation  with  alkaline 
permanganate,  which  seeks  to  attain  the  same  object  as  the  prc^cess  I  am  about  to  describe, 
but  as  I  have  seen  no  detailed  account  of  accurate  experiments  I  am  imabte  to  comment 
upon  it. 

The  belief  that  greater  reliance  could  be  placed  in  the  results  if  an  accurate  method 
eouM  be  devised  for  the  estimation  of  the  carbon  and  nitrogen  without  evaporation  to 
dryness,  induced  me  at  the  beginning  of  last  year  to  start  the  experiments  the  result  of 
which  I  propose  to  bring  before  your  notice.  I  may,  however,  observe  that  all  my  attempts 
to  obtain  accurate  results  for  the  nitrogen  have  utterly  failed. 

The  eiperimeuts  which  I  made  at  the  commencement  were  numerous,  and  resulted  for 
the  most  part  in  fciiiure,  due  either  to  the  unsoitability  of  the  apparatus  used,  or  ignorance 
of  the  requisite  precautions.  It  is  needless,  however,  to  state  my  failures  and  disappointments, 
bnt  I  will  as  briefly  as  possible  describe  the  process  and  apparatus  which  I  at  present  use. 

The  process  is  essentially  an  oxydation  of  the  organic  matter  by  means  of  bi* 
ohromate  and  pennaBganatc  of  potash  in  a  sulphuric  acid  solution. 

One  litre  of  water  under  examination  is  acidified  with  phosphoric  acid  and  evaporated 
in  a  water-bath  with  due  precautions  to  about  50  e.c.  It  is  then  transferred  to  a  small 
retort  connected  with  an  absorption  tube,  containing  perfectly  clear  baryta  water,  to  which 
in  turn  are  attached  two  more  washing  tubes.  The  first  bulb  tube  must  be  sufiiciently 
large  to  allow  about  100  c.c,  to  be  contained  in  it ;  the  second  tube  is  intended  as  a  **  tell* 
tdle,"  and  the  third  to  prevent  the  absorption  of  carbonic  acid  from  the  atmosphere. 

Before  use  the  parts  are  thoroughly  cleansed,  and  baryta  water,  or  caustic  potash,  ia 
then  placed  In  the  last  bulb-tube,  and  the  other  parts  connected.  An  aspirator  is  then  attached 
to  the  tubule  of  the  retort  and  a  current  of  washed  uir  drawn  through  the  apparatus.  About 
20  c.c.  of  a  perfectly  bright  and  clear  solution  of  caustic  baryta  are  then  placed  in  the  large 
bulb  ttibe,  and  a  suitable  quantity  in  the  "  tell-tale/'  and  the  whole  apparatus  attaohed  ■ 
again  as  quickly  as  poseible. 

The  water  which  has  been  evaporated  with  phosphoric  acid,  is  thau  %«i\k^\j«i»^'«»ss^ 
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the  steam  enters  the  absorptiou  tube.  The  biiryta  water  Bhouid  remain  perfectly  clear, 
but  if  liot  the  distilktiou  must  be  continaed  antil  the  last  traeea  of  CO,  are  expelled  and 
the  baryta  water  renewed. 

The  apparatus  is  then  allowed  to  cool,  and  1  f^ram  of  bichromate  of  potash,  aod  1  gram 
of  permanganate  of  potaah^  together  with  20  c.c.  of  sulphanc  of  1*4  sp.  gr.  are  then 
introdaced.  It  is  needless  to  state  that  special  precautions  must  be  observed  iu  order 
ensure  the  parity  of  the  chemicals  nsed,  and  that  one  or  more  blank  experiments  must 
be  made. 

A  small  gas  flame  is  then  placed  under  the  retort  and  the  liquid  distilled  very  hlowly, 
The  steam  is  condensed  in  the  U  tube,  and  the  carbonic  acid^  which  accompanies  it,  u 
absorbed  by  the  baryta  water.  No  precipitation  should  take  place  in  the  second  tube.  The 
distillation  is  continued  until  about  20  c.c.  remain  in  the  retort. 

When  the  operation  is  complete  the  precipitate  Ln  the  tube  A  is  filtered  and  wa8fae< 
hrst  with  water  saturated  with  carbonate  of  barinni,  and  finally  with  a  little  boiling   watery 

The  apparatus  which  I  have  used  up  to  the  present  to  prevent  the  absorption  of 
carbonic  acid  from  the  atmosphere  during  the  waahiug,  has  consisted  of  a  cap  of  india-rubber, 
which  is  affixed  to  the  funnel  containing  the  filter,  and  through  which  the  contents  of  the  U 
tube  could  be  thrown  upon  the  filter  and  washed  without  fear  of  absorption  of  CO,  trom  the 
air.  The  method  of  Drs.  Dapre  and  Hake,  as  given  in  the  Journal  6/  thf  Chemical  Society 
(March  1879),  will,  however,  I  believe  be  found  more  convenient,  but  I  regret  to  say  that,  up 
to  the  present,  I  have  been  prevented  by  stress  of  work  from  trying  it.  I  have,  howeydTt  to 
express  my  thanks  to  Dr.  Dupre  for  the  information  he  has  given  me  upon  this  point. 

The  washed  precipitate  is  then  dissolved  hi  a  little  dilute  hydrochloric  acid  and  oon^ 
verted  into  sulphate  of  barium,  in  precisely  the  same  way  as  suggested  by  Dr.  Dupr^.     Froi 
the  weight  of  the  precipitate,  the  amount  of  carbon  is  readily  calculated.     Owing  to  tl 
higL  tnolbcalar  weight,  of  BaSO^  a  very  small  quantity  of  carbon  viU  produce  a  tangible  precipi-] 
tat€,  the  weight  of  the  resulting  BaSO^  beiug  nearly  twenty   times  as  groat  as   the  origiui 
carbon. 

The  precautions  to  be  observed  are  chiefly  tbe  following: — Perfect  expulsion  of  COJ 
from  the  water,  perfect  purity  of  chemicals,  sufficient  time  during  the  distillation,  x^omplete] 
washing  of  the  resulting  BaCO^  without  loss  or  absorption  of  CO,  from  atmosphere. 

The  sulphuric  acid  will,  of  course,  decompose  the  nitrates  and  chlorides  in  the  water,  and 
the  QorrespondiDg  acids  will  distil,  but  as  these  form  soluble  salts  they  do  not  interfere  wit 
the  operation.  I  have  not  found  that  more  than  traces  of  sulphuric  acid  are  carried  over 
but  even  should  there  be  a  small  quantity,  the  resulting  BaSO^  is  retained  on  the  filter  and 
does  not  interfere  with  the  accuracy  of  the  determination. 

The  heat  must  be  so  regulated  that  the  steam  carried  over  will  all  condense  in  the  fore- 
part of  the  U  .  tube.     In  practice  I  have  found  the  apparatus  to  answer  well,  there 
no  chance  of  loss  of  CO,  by  any  unnecessary  apparatus. 

The  oxydation  would  appear  to  be  complete  in  nearly  all  cases  — the  substance,  as  far 
my  experiments  have  extended,  which  has  proved  must  refractory,  being  urea,  but  this  e^ 
yields  about  80  per  cent.,  and  in  one  case,  by  the  subsequent  addition  of  10  c.c.  of  8tron( 
sulphuric  acid  and  a  little  permanganate  of  potash »  I  obtained  results  slightly  above  thi 
theoretical.  This  lead^  leads  me  to  hope  that,  by  continuing  the  distiUation  a  little  longer^ 
haiim-  refsulis  m^j  be  obtained. 
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I  do  not  propose  to  glvd  a  BUtemeni  of  the  esperiments  I  ha^e  made,  as  X  btend 
Teaerring  these  antil  I  have  completed  the  seriefl  which  I  have  sketched  oat^  hut  I  will  give 
the  aetaal  figores  which  I  obtained  fironi  five  snbutanoes,  which  I  think  may  he  oonsiderad 
as  typical. 

1st.  '0500  of  sngar  (Tate'fl  crystals  which  on  palarixation  and  analyuis  proved  to  be 
quite  pnrc)  were  treated  as  stated  above. 

CarlK>n  found      ., »02147    Rtani. 

Garbon  present '02105        ,. 

2nd.     Benzoic  Acid,    Quantity  taken,  'OSOO  gram. 

Carbonfound 02012    gram. 

Carbon  prescmt    ♦ *0200.!j 

3rd,     Uinglm$»     Quantity  taken,  '0680  gram. 

(Hcfaorlemmer  atutes  percsntoge  of  ciurbou  aa  411'^.; 

Carbon  found ■02857   gram. 

Carbon  present '0385H         ,, 

4th,     Picric  Acid,     Quantity  taken,  ■1080  gram. 

Carbon  found       -03432    gram. 

Carbon  prewnt <0B395 

5th.     Urea.     Quantity  taken,  *0590  gram. 

Carbon  fonnd 00;»32    gram. 

Carbon  preeent    '01180        ,, 

In  another  experiment  by  the  subsequent  addition  of  10  c.e.  of  strong  sulphuric  acid 

and  a  small  quantity  of  permaoganate  of  potash,  fignroB  slightly  above  the  theoretical  were 

obtained. 

Urea,     Quantity  taken,  -1015  gram. 

Carbon  found       ,.*••••.. '0d0{>2    grain. 

Carbon  present    ••»»>» 4..-  -O'iOiiO        „ 

The  quantities  operated  upon  are  abont  10  times  as  great  as  in  the  Loudon  waters  and 
consequently  the  errors  would  be  proportionately  diminished. 

The  process  requires  accuracy  of  manipulation  and  the  strictest  attention  to  the  pre- 
cautions before  mentioned,  but  the  same  must  be  said  of  any  process  having  to  deal  with  the 
small  quantities  of  organic  matters  present  in  drinking  waters. 

It  is,  I  am  aware,  a  serious  objection  to  the  process  that  no  account  is  taken  of  the 
organic  nitrogen,  but  the  carbon  alone  ia  useful,  and  in  conjunction  with  the  other 
oonstltueiits  will  throw  a  considerable  amount  of  light  on  the  purity* 

I  may  here  be  allowed  to  say  a  few  words  on  the  neeesFity  of  making  a  complete,  or 
tolerably  complete,  analysis  of  every  sample  of  water  before  reporting.  To  trust  merely  to 
two  or  three  determinations  I  believe  to  be  an  error  into  which  many  chemists  fall ;  and  I 
although  I  allow  that  in  many  instances  a  water  miiy  be  condemned  even  on  a  single  test, 
still  DO  true  opinion  can  be  formed  without  a  much  more  complete  analysis  than  is  some, 
times  made.  In  doubtful  cases  especially,  no  pains  should  be  spared  to  mako  the  analysis 
as  complete  as  possible.  Were  the  noxious  matters  known  with  certainty  we  mfght  be  able 
to  detect  them  in  the  water,  but  aa  we  are  as  yet  without  deftnite  knowledge  on  this  point, 
it  is  the  duty  of  the  chemist  to  condemn  any  water  which  bears  evidence  of  contamination 
with  drainage  or  sewage  matters  to  any  considerable  extent*  The  amount  of  contamination 
which  we  consider  to  be  innocuous  is  a  purely  arbitrary  q^iantity,  and  i?aeh  chemist  must  be 
his  own  judge  and  base  his  opinion  on  a  consideration  of  the  whole  of  the  constituents,  and 
his  knowledge  of  the  history  of  the  water.  Taken,  therefore,  in  conjunction  with  the  other 
constituents,  I  believe  the  carbon  to  be  very  useful  in  determining  the  adaptability  <^C  %. 
water  to  potable  purposes. 
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THE  EFFECTS  OF  ALUMINA  SALTS  ON   THE   GASTRIC  JUICE  IN  THE 

PROCESS  OF  DIGESTION. 


By    Henby    a.    Mott,    Jun.,    Ph.D. 

Thib  paper  gives  a  description  of  the  experiments  made  by  the  antbor  upon  living  d« 
to  show  the  effects  of  alumina  salts  on  the  system,  when  alum  is  used  in  the  prepai'ati( 
of  baking  powder. 

Two  dogs,  of  SO  lbs.  and  35  lbs,  weight,  were  given  eight  biscnits  each,  containii 
about  a  teaspoonful  of  ''alum  baking  powder:  "  in  about  four  hours  both  were 
eick  and  vomited,  with  trembling  in  the  limbs,  bowels  at  first  veiy  loose,  afterwards 
constipated ;  the  next  day  appetite  did  not  return  and  one  of  them  vomited  frequently. 

Three  more  dogs,  weights  vaiying  betwceu  lU  lbs.  and  40  lbs.,  were  fed  wit^ 
biscuits  containing  half  as  much  of  the  alum  baking  powder  as  the  above :  the  smallefll 
dog  was  sick  and  vomited  one  and-a-half  hours  after,  the  second  was  very  loose  in  the 
bowels,  and  the  largest  very  constipated  ;  the  next  day  all  were  extremely  constipated, 
and  the  smallest  dog  would  eat  no  more  of  the  biscuits. 

Three  more  dogs  were  fed  with  biscuits  made  with  **  cream  of  tartar  baking 
powder*'  in  the  same  proportion  as  in  the  case  of  the  first  two  {viz. :  20  teaspoonfi 
to  a  quart  of  flour)  ;  their  weights  were  16  lbs.,  20  lbs.  and  85  lbs.  respectively : 
two  largest  were  fed  entirely  on  the  biscuits  for  two  days,  ate  well,  and  were  not  in  anj 
way  affected ;  the  smallest  dog  was  fed  on  the  biscuits  for  four  days  and  ate  with  the 
same  appetite  without  showing  tlic  slightest  sign  of  sickness. 

Four  dogs  were  fed  with  precipitated  hydrate  of  alumina  mixed  with  meat :  one 
weighing  18  lbs.  was  given  1(53  grains  mixed  with  meat :  after  two  hours  he  vomit 
for  nearly  three  hours  ;  another  of  20  lbs.  weight  was  given  64  grains  :  in  four  and 
half  hours  he  was  sick ;  the  other  two  were  similarly  ail'cctod.     The  meat  was  vomil 
during  the  night  undigested. 

One  dog  was  fed  with  phosphate  of  alumina  mixed  with  meat,  and  although 
did  not  vomit  he  quickly  lost  his  Hveliness  and  brightness  of  eye  and  was  evidentl] 
quite  sick. 

Four  more  dogs  were  fed  with  meat  mixed  with  burnt  alum  :  all  of  them  were 
taken  with  violent  sickness,  and  vomiting,  and  trembling  in  the  hmbs,  when  so  little  as 
one-fourth  or  one-eighth  of  an  ounce  only  had  been  taken. 

The  author  next  describes  experiments  made  with  gasti'ic  juice. 

To  8  grma.  of  gastric  juice  obtained  from  healthy  dogs  was  added    *0403 
fibrine,  and  kept  at  a  temperatui-e  of  95 — 100*-^  F.  for  balf-an-hom* ;  the  fibrine  wi 
entirely  dissolved. 

To  8  grms.  more  of  the  gastric  juice  was  added  0*5  grm.  hydrate  of  alumina  ant 
'0403  grm.  fibrine :  after  two  hours  at  a  temperature,  85^100*^  F.  and  twenty  thre 
hours  at  ordinary  temperature,  only  one-fourth  of  the  fibrine  was  dissolved. 

To  8  grms,  more  was  added  0*5  grm.  alum  and  '0403  fibrine :  after  two  hom's  at 

95 100^  F.,   and  twenty- three  hours  at  ordinaiy  temperature,  three-fourths  of  th^ 

£brme  only  wm  tiissolved. 
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To  S  gnu&.  of  the  juice  was  added  0*25  grm.  of  coagolated  white  of  egg :  after 
two  hours'  digeation  at  95 — 100^  F.,  half  was  dissolved  ;  and  on  the  addition  of  8  grme. 
more»  and  a  further  digestion  of  two  hours,  it  had  completely  disappeaied. 

To  3  grms,  of  gastric  juice  and  '25  white  of  egg,  was  added  'OSl  grm.  of  hydrate 
of  alumina :  after  two  hours'  digestion  at  95 — 100**  F.,  and  15  hours'  contact  at  ordinary 
temperature,  not  a  particle  had  dissolved. 

To  3  grma,  of  gastric  juice  and  *25  grm.  of  white  of  egg,  0'25  grm.  of  alum  was 
added :   after  digestion,  as  hefore,  not  a  particle  of  albumen  had  dissolved. 

To  8  grms*  of  gastric  juice  and  O'l  gramme  of  white  of  egg,  0*1  gi-m.  of 
phosphate  of  alumina  was  added  :  after  digestion,  as  before,  none  of  the  white  of  egg 
had  dissolved. 

The  author  further  had  dogs  that  had  been  fed  with  food  containing  hydrate  and 
phosphate  of  alumina  for  four  days,  Itilled  and  examined :  he  found  alumina  in  the 
blood,  heart,  liver,  spleen  and  kidneys. — Jouniai  of  the  American  Chem.  Soc,  Vol.  TI,^ 
No.  i.— J.W.K, 


ANALYSES    OF    BLACK    AND    WHITE     MUSTARD. 

By  Chabl£S  H.  Pisbbe  and  Lionel  Stanseli,. 

The  seeds  of  black  and  white  mustard,  Sinapis  nigra  and  S.  aHm,  when  crushed  and  sifted 
oonstitute  the  mustard  farina  of  commerce ;  both  species  are  cultivated  in  this  country^  a 
considerable  quantity,  however,  being  imported  from  abroad.  In  the  manufacture,  the 
seeds  of  both  variety  in  sai table  proportions  are  crushed  between  rollers,  then  pounded  and 
silWd.  The  residue  in  the  sieve  is  called  dressings  ;  what  passes  through  is  farina  or  flour  ■ 
of  mustard.  This  ia  re- sifted,  yieiding  three  qualities:  (a)  superfine,  (b)  fine,  and  (<?) 
seconds.  The  seeds  are  tough  and  difficult  to  powder  :  the  best  method  on  a  small  scale  is 
to  pQlverise  them  in  an  ordinary  morter  with  a  large  oast  iron  pestle.  ■ 

The  farina  of  black  and  white  mustard  difFera  but  Uttle  in  appearance,  the  brown  beings 
however,  slightly  darker.  In  the  ungronnd  state  the  seeds  of  white  mustard  are  of  a 
yellowish  straw  colour,  those  of  brown  a  dark  brownish  purple. 

A.  1  gram  white  seedB^  Yorksbire,  contain  170  seedf* 

B.  1     M  t*         M       Cambridge,       ,»     172     ,» 
G*     I     H      brown     „      Cambridge,       „     944     ,, 

100  seeds  of  A  weigh  *5682  grm.,  B  -&614  grm.,  C  0-1059  grm. 

Methods  of  Analysis  Emphi/ed» — The  Sulphur  was  estimated  by  oridatJon  with  co^ 
oentrated  nitric  acid,  and  subsequent  precipitation  with  barium  chloride. 
I  For  the  determination  of  Nitrogen  the  sodadime  method  was  employed,  thu  evolved 

ftmmonia  being  passed  into  standard  acid.  Mustard  contains  so  large  a  proportion  of  fat, 
that  during  the  combustion  the  amount  of  tar  produced  considerably  interferes  with  the 
subsequent  titration.  It  was  therefore  found  necessary  to  exhaust  a  weighed  qaantity  of 
the  crushed  mustard  seeds  (previously  dried)  with  petroleum  ether,  to  collect  the  exhausted 
mustard  on  a  weighed  filter  and  to  dry  it,  then  after  re-weighing  to  calculate  the  ratio 
between  the  original  mustard  and  that  free  from  fat  and  moUlux^.     ^  ^^\2^^  ^3f^As:2u^:<^  ^V 
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this  exhausted  muBtard  was  then  used  for  the  esiimation  of  the  nitrogen.  Bj  this  expedit^nt 
the  production  of  tor  daring  the  oombagtion  was  almost  entirely  provented.  The  amotmi 
of  nitrogen,  afler  subtracting  thai  contained  in  the  poiasBinm  mjronate'' ,  in  the  ca&e  of  black 
mastard,  ie  maltiplied  by  6  25  to  obtain  the  albominoid  substances. 

8ahMtance$  Soluble  in  Wat^  (Myrosin  and  Albumin  J, — The  amount  of  myrosin  and 
soluble  albamin  appears  oot  to  differ  in  mther  variety.  About  two  grammes  of  substance  well 
digested  for  twelve  hours  with  cold  water,  the  fluid  then  filtered  into  a  quarter  litre  flaski 
and  the  seeds  washed  thoroughly  with  cold,  warm,  and  tinaiJy  boiling  water.  Of  the  filtrate, 
60  0.0.  were  evaporated  to  obtain  the  total  soluble  matter;  100  o.o.  were  boiled,  and  the 
coagulated  albumin  collected  on  a  weighed  filter.  __ 

Fat  and  Oellulo&e. — (a)  About  2  grams  of  finely  pulverised  seed  well  dried  \    (^)  | 
extracted  with  petroleum  ether,  the  in8olable  matters  collected  on  a  weighed  filter,  dried 
and  weighed  ;  (r)  boiled  successively  with  very  dilute  hydrochloric  acid,  caustic  soda,  and 
Ijydrochlorio  acid,  being  washed  with  boiling  water  each  time,  finally  with  alcohol,  dried, 
and  weighed  as  celluloee.  ■ 

Estimation  of  the  Vohttiff  Oil.— The  distiDguishing  charactt^rislic  of  brown  mustard 
is  the  occurrence  in  it  of  potassium  myronate,  which,  in  presence  of  water,  is  acted  upon  by 
a  peculiar  ferment— myrosin,  contained  in  the  seed,  whereby  it  is  decomposed,  yielding 
potassium,  hydrogen  sulphate,  glucose,  and  allyl  iso-thiocyanate,  the  pungent  oil  of 
mustard  :— K,  C.,H.,NS,0.„=^KHSO,+  C,H^O,+C,H,,CS,  K.  100  parts  potassium  myronate 
yield  28*865  volatile  oil. 

It  is  remarkable  that  the  yield  of  volatile  oil  is  greater  when  the  brown  mnstard  is 
mixed  with  some  of  the  white.  The  results  of  many  experiments  have  led  to  the  following 
process  t — 

About  25  grams  of  the  crushed  brown  seeds  are  mixed  with  about  a  quarter  of  their  fl 
weight  of  white  seeds  (also  crushed),  in  a  500  c.c,  flask,  300  c,c.  cold  water  added  and  - 
allowed  to  stand  for  five  or  six  hours.  The  highest  yield  of  oil  is  obtained  by  standing  for 
this  length  of  time,  and  sensibly  diminishes  after  six  hours,  gradually  decomposing  in 
contact  with  the  myrosin  ;  the  yield  after  the  lapse  of  48  hours  will  reach  only  about  two- 
thirds  of  that  originally  present,  while  after  a  week  not  one-third  of  the  whole  will  be 
obtained.  We  have  found  after  numerous  trials  that  not  less  than  three  hours  nor  more 
than  six  should  be  allowed  to  elapse  between  the  addition  of  the  water  to  the  mustard  and 
itii  distillation,  the  rule  finally  adopted  being  to  allow  the  mixture  to  stand  for  five  honrB, 
The  flask  is  then  to  be  connected  with  a  small  Liebig*s  condenser,  and  the  H^uid  distilled 
until  no  more  oily  drops  are  seen  to  oome  over.  The  distillate  is  received  in  a  small  flask 
(150  CO.),  containing  30  c.c.  ammonia  sp.  gr,  0'88.  When  the  distillation  is  judged 
complete^  the  flask  is  disconnected  and,  after  removing  from  the  flame,  shaken.  If  the 
steam  possesses  the  sharp  pungent  odour  of  mustard  oil,  the  contents  are  further  distilled. 
This  test  is  very  sensitive.  When  the  boiling  proceeds  rapidly,  after  oO  o.c.  have  eome 
over,  it  will  almost  invariably  be  found  that  the  mustard  is  entirely  deprived  of  volatile  oil. 
The  distillation  finished,  the  condenser  is  well  rinsed  out  with  cold  distilled  water  into  the 
receiver  (this  is  necessary),  the  flask  corked  and  put  aside  until  the  oily  drops  have  quite 
disappeared,  being  occasionally  shaken  for  this  purpose ;  at  least  24  hours  are  usually 
requisite.  When  the  change  is  complete  the  flask  is  covered  with  a  porcelain  crucible  hd, 
*  PoLasaiom  myronate  ooutnina  ii*B7  per  ceut.  ol  nitrogen. 
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and  boiled  for  a  few  minatefi  to  expel  the  ammonia,  trauBferred  to  a  weighed  platinum 
basin,  and  evaporated  to  dryness  on  the  water-bath,  sabseqaently  dried  in  the  water  oven, 
and  weighed.  The  amount  of  thiosinamine  thus  obtained  is  multiplied  by  -85844 :  the 
prodaot  is  the  quantity  of  allyl  iso-thiocyanate  contained  in  the  mustard  operated  upon.  If 
the  factor  8-5775  be  used,  the  amount  of  potassium  myronate  is  ascertained. 

ThiO'sinamine  is  formed  by  the  union  of  one  molecule  of  ammonia  with  one  molecule 
mustard  oil. 


ANALYSES    OF 


WHITE    MUSTABD. 


Mustard  Whole  Seeds. 
Yorlfshirc.  jCambridge. 

Mustard  Farina. 

Superfine.       Fine. 

Seconds. 

Afoiflturo    •• 

9.32 

25-56 

10-52 

0-99 

4-54 

28-37 

5-24 

27-38 

006 

4-57 

0-55 

8-00 

27-51 

8-87 

0-93 

4-49 

28-06 

4-58 

26-29 

0-08 

4-70 

0-75 

•30             5-78 

37-18           35-74 

3-90             4-15 

1-33             1-22 

505             4-89 

31-56           30-56 

7-32      1        6-67 

36-31            36-60 

,       0-03      1        0-04 

4-22      '        4-31 

0-44      1        0-55 

6-06 

Fat 

32-55 

Cellulose 

9-34 

Sulphur 

1-26 

Nitrogen 

4-25 

Albuminoids 

26-56 

Myrosin  and  Albumin 

611 

Soluble  Matter 

33-90 

Volatile  Oil    

0-03 

Ash ■ 

4-30 

Soluble    

0-33 

ANALYSES    OF    BROWN    MUSTARD. 


Moisture 

Fat   

Cellulose 

Sulphur    

Nitrogen 

Albuminoids  

Myrosin  and  Albumin 

Soluble  Matter    

Volatile  Oil 

Potassium  Myronate . 

Ash 

,.    Soluble 


Mustard 
Whole  Seeds. 


Cambridge. 


8-52 

25-54 

901 

1-28 

4-38 

26-50 

6-24 

24-22 

0-473 

1-692 

4-98 

1-11 


Mustard  Farina. 


Superfine. 


4-35 

36-96 

309 

1-50 

4-94 

29-81 

6-46 

31-64 

1-437 

6-141 

5-04 

1-01 


Fine. 


4-62 

38-02 

2-06 

1-48 

501 

30-25 

6-78 

32-78 

1-600 

6-366 

4-84 

0-98 


Seconds. 


5-63 

36-19 

3-26 

1-30 

4-31 

2606 

6*14 

31-41 

1-381 

4-940 

4-91 

0-77 


In  the  process  of  manufacture,  the  sifting  chiefly  removes  the  husk,  and  dries  the 
farina,  the  other  constituents  being,  as  it  were,  concentrated.  This  is  well  seen  in  the 
amount  of  volatile  oil  in  brown  mustard.  Again,  the  fat,  which  averages  about  25  per  cent, 
in  the  seeds,  reaches  87  per  cent,  in  the  farina ;  the  sulphur  is  increased  nearly  one-half  of 
one  per  cent.,  and  so  on  with  the  other  constituents ;  while  the  cellulose  falls  about  two- 
thirds  and  the  moisture  about  one-half. 

The  white  seeds  differ  in  composition  from  the  brown,  chiefly  in  not  yielding  volatile 
mustard  oil,  in  the  fact  that  the  sulphur  is  lower,  and  the  soluble  matters  higher  in  thQ 
former  than  in  the  latter. 
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The  results  of  over  40  experiments  upon  the  amoont  of  volatile  oil  present  in  brown 
mustard  are  here  shown,  a  few  of  the  separate  determinations  being  giyen : — 

Volatile  on  per  MBi. 

Whole  Mustard  Seeds 0*486    0*465     0*468     ...     Average  0*478 

Broum  Farina,  Superfine 1*439     1486     ...  do.      1*487 

Do,        do.     Fine  1*51      1*49      1*60      ...         do.      1*600 

Do.        do.     Seconds     1*858    1*418    1*367     ...         do.      1*381 

Characteristic  Tests. — I.  The  aqueous  extract  of  white  mustard  yields  with  solution 
of  ferric  chloride  a  deep  blood-red  colouration ;  this  reaction  is  so  slight  as  to  be  scarcely 
apparent  with  a  similar  extract  of  black  mustard. 

n.  The  aqueous  extract  of  white  mustard  acquires  in  a  few  hours  a  powerful  odour 
of  sulphuretted  hydrogen :  that  of  the  black  mustard  smells  only  of  the  pungent 
mustard  oil. 


ANALYSES    OF    ASH    OF    MUSTARD    SEED. 

White  Seeds. 

Brown  Seeds. 

Yorkflhire. 

Cambridge. 

Cambridge. 

Potaah 

21-29 
018 

13-46 
817 
1-18 
706 
Oil 

82-74 
100 
1-82 

12-82 

18-88 
0-21 
9-34 

^0-49 
1-03 
7-16 
0-12 

86-00 
1-12 
1-95 

16-14 

21-41 

Soda i 

0-36 

T.iTOA     

...    ^ ... 

18-57 

MftgneSift  ,,,.,,,,,T..-r--rT--.TT-T ,»T.T-, ,^, 

10-04 

Iron  Oxide 

1*06 

SnlDhnrio  Acid    ....................  t ...  t  ,....*  t ....... . 

6*56 

Chlorine  

0-16 

Phoflnhorio  Acid 

87-20 

SiHca 

1-41 

Band    ............    r   t    r    r    t    r         - t    r 

1*38 

Charcofti  TTtTt..t.-r-TT t-t 

7-57 

99-85 

100-48 

99-70 

When  the  charcoal  and  sand  are  deducted,  the  following  is  the  percentage  com- 
position of  the  ash.  An  analysis  made  in  1850  by  Way  and  Ogston  of  White  Mostard 
is  appended : — 


Potash 

Soda 

Lime    

Magnesia 

Iron  Oxide  .... 

Sulphuric  Acid 
Chlorine  ...... 

Phosphoric  Acid 
Silica   


White  Seeds. 
Yorkshire. 


24-98 
0-21 

16-79 
9-68 
1-38 
8-28 
0-12 

38-48 
1-17 


White  Seeds. 
Cambridge. 


22*64 
0-26 

1119 

12-68 
1-23 
8-58 
0-14 

41-97 
1-34 


99-92 


White. 

Wag  &  Ogston. 

1860. 


26-78 
0-33 

19-10 
5-90 
0-39 
2-19 

trace. 

44-97 
1-31 


99*97 


Brown  Seedi. 
Cambridge. 


28*59 
0-88 

14*95 

11*06 
116 
6*12 
016 

40-99 
1-55 


99*96 


The  aab  for  onaljsiB  was  obtained  by  careful  incineration  at  a  heat  below  Tirible 
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It  will  be  noticed  that  the  ash  conaiBts  mainly  of  potaBBium,  calcium  aod  magneaium 
phosphate,  with  a  very  minate  proportion  of  chlorine;  and  that  no  carbonates  are  present. 
Practically  no  difference  exists  between  the  ashes  of  the  two  varietiest  so  that  no  analytical 
Indications  can  be  obtained  from  the  mere  examination  of  that  constituent. 

We  append  a  few  reactions  of  thio-sinamme  likely  to  prove  of  interest : — 

I.  Thio-sinamine  dried  at  100*  is  an  oily  substance,  which  solidilies  when  cold  after 
some  time«  It  dissolves  readily  in  hot  water,  and  eryatallises  therefrom  in  beautiful  tofts 
of  crystals  (monocHnic). 

U.  Treated  with  mtrie  acid^  it  is  partially  oxidized,  though  even  boiling  with  the 
concentrated  acid  for  half-au-hour  failed  to  effect  complete  decomposition,  as  evidenced  by 
the  percentage  of  siilphuric  acid  obtained  by  precipitating  the  hf^uid  with  barium  chloride. 

in.  8ilver  nitrate  added  to  an  aqueous  solution  of  thio-sinamine  gives  a  white  curdy 
precipitate,  which  redissolves  less  and  less  perfectly  until  the  silver  salt  is  in  excess,  when 
the  precipitate  remains  permanent. 

TV,    Mercuric  chloride  gives  a  reaction  precisely  similar  to  silver  nitrate. 

V,  Platinic  chloride  gives  an  abundant  curdy  orange-yellow  coloured  precipitate, 
which  does  not  redissolve  in  the  excess  of  thio-sinamine,  nor  in  cold  water.  In  hot  water 
it  dissolves  after  first  melting  and  floating  to  the  surface,  and  on  cooling  separates  as  an 
opaque  mass  of  the  consistence  of  balsam  toln^  in  which  condition  it  remains.  This  salt, 
as  well  as  the  two  before  mentioned^  is  readily  soluble  in  alcohol. 

VI,  Mayer*s  reagent  (HgI,+KI)  yields  a  dirty  white  coloured  precipitate,  wliicb 
coheres  in  a  few  hours  to  form  a  number  of  oily  drops.  This  change  occurs  at  once  on 
heating.     The  precipitate  is  only  slightly  soluble  in  either  hot  or  cold  water. 

VII,  Nessler's  solution  gives  an  insoluble  yellow  precipitate, 
Yin.     Picric  acid  only  affords  a  precipitate  in  strong  solutions. 
For  kindly  placing  at  our  disposal  the  various  samples  of  mustard  seeds  and  farinaSi 

we  are  indebted  to  Messrs.  Keen,  Robinson,  Bellville  &  Co.,  to  whom  we  return  our  best 
thanks. 


I 
i 


i 


CORRESPONDEyCE. 

[The  Editors  are  not  refiponBible  for  the  opinloua  of  their  OorreBpondents.] 

To  THE  Editor  or  "The  Analyst.'* 
8ta, — In  your  issue  of  thiB  month  there  appeara  a  criticism  on  mj  paper  on  the  Estimatioti 
Phosphoric  Acid  by  Meesre,  TeHobcm&eher  and  Btaith,  in  which  the  authors  aasert  that  my  paper 
**  bristles  with  miBdcscriptionB,  miadlrectiouB,  mlBstatements  and  mistakes,"  and  then  go  on  to  juBtify 
this  statement.    The  objeotiona  brought  against  it  socms  to  conaist  ohiedy  of  the  following : — brevity  of 
diction,  the  omisaion  of  port  of  a  long  title,  a  misquotation  from  their  pamphlet,  and  the  omission  of 
any  remarks  on  the  estimation  of  moisture,    let.  With  regard  to  my  brevity  of  diution  I  have  nothing 
to  say,  except  that  it  waa  a  perfectly  safe  point  of  attack,  aince  no  one  can  accuse  your  correspondents  of       _ 
a  like  error.    What  Mr.  S<iuu'e  and  the  Christian  religion,  M.  Gambetta  and  the  Jeiiults  have  to  do  with       I 
the  point  at  issue  I  fail  to  see  I    2nd.  More  than  half  a  page  is  occupied  in  a  long  turade  against  the 
omission  of  the  words  "  by  magnesia  for  commercial  purposes."    If  the  writers  had  read  carefully  they 
would  liave  noticed  that  I  did  not  quote  the  title  at  all,  but  simply  stat^  that  the  pamphlet  was  on  the       M 
Estimation  of  Phosphoric  Acid,  a  statement  which  I  presume  was  strictly  accurate.    It  seems,  however,       ■ 
that  the  clause  "  for  commercial  purposes"  la  quoted  as  an  excuse  for  the  neglect  of  the  solubility.  ' 

Those  personi  who  only  analyse  "  for  oommeroial  purposes,"  without  c«^x(l  \a  vsMni>AS^<&  ^^^tsi^r^^^vs.^ 
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not  worthy  of  the  name  of  chemists,  and  if  in  their  pamphlet  there  is  no  pretence  to  nclentific  accoracj 
all  argument  is  at  an  end.  3rd.  The  misqnotAtion  of  which  I  was  giiilty  was  that  Measrs.  TeschemAcher 
and  Smith  had  stated  that  ftinmoDiO'ma^jrno?*ie  phosphate  is  ''totally  insoluble  in  water  containing 
one-eighth  of  its  bulk  of  '880  ammania.*'  The  experimentB  which  1  had  in  roj  mind  when  I  mnde  that 
Btatemout  wore  given  at  the  end  of  their  pamphlet,  A  cprtain  quantity  of  nmmonio-maguegtc  phosphate 
was  taken,  and  dissolved  and  precipitated  a  great  number  of  times,  and,  on  finrJly  weighings  tlie  weigl 
WftB  actually  found  to  have  incrca^ied  I  It  is  therr^fore  not  merely  totally,  but  even  more  than  tot 
inanluhle  I  It  is  evident  that  impuritiea  from  some  source  had  been  introdoced,  and  who  can  say 
they  were  not  BuflicienUy  great  to  counterbalance  a  perceptible  solubility?  I  must,  however,  apoh 
for  the  use  of  the  word  "  crude,'*  and  assure  the  authors  that  nothing  was  more  foreign  to  my  mind  lh« 
tQ  Bay  anything  which  should  give  annoyance.  Hh.  1  made  no  reference  to  the  deteiiuination  of  wi 
X  was,  until  lately,  under  the  impression  that  the  merest  tyro  in  nnalvtieal  ciiemiBtry  knew  that 
obtain  aocurate  reeutU  tlie  quantity  taken  for  anulyaia  maat  represent,  or  bear  a  determinate  ratio 
the  wimple  &a  received,  otherwise  the  analysis  is  worse  than  useless.  It  would  be  an  insult  to 
readers  of  The  Ajsalyst  to  de3cril)e  in  dtitaiJ  the  method  by  which  correction  is  made  for  moLiit 
Having  now  disposed  of  tho  principal  objections,  I  may  be  aDowcd  to  say  a  few  words  on  the  gene 
tenor  of  the  criticism. 

Tbo  only  accurate  method  of  determining  the  solubility  ia  by  treating  the  filtrates ;  the  crrora  in 
weighing,  <tc.,  masking  all  attempts  to  obtain  accurate  results  by  treating  the  large  precipitates.     It  widfl 
thus  be  seen  that  the  precise  quantity  of  phosphate  solution  taken  is  immaterial,  the  only  precantionl 
required  being  to  remove  the  precipitate  completely. 

Messrs.  Teschemacher  and  Smith  make  the  statement  that   they  never  doubted  the  aolubility,, 
Why  then,  I  ask,  object  to  the  exact  quantity  being  determiued  ?    If  my  experiments  are  correct, 
allowance  ongbt  to  be  made,  and  if  not  they  should  accurately  JeteTmiue  the  amount  of  eolubiJity, 
if  they  can  refute  my  statements.    There  is,  however,  a  considerable  difference  between  "  vampi 
np  "  an  analysis  by  the  addition  of  two  per  cent,  which  is  known  not  lo  ho  in  solution,  and  an  ftdditian 
O.IB  per  cent,  bused  on  careful  experiments.     In  reply  to  the  stiUemeut  that  the  influence  of  cit 
add,  iron  and  alumina  on  the  solubility  are  matters   which  "  may  be  investigated  by  the  curiorui,' 
would  rejuaiuk  that  these  substances  are  usually  present  to  a  greater  or  less  extent  during  tlie  act 
ftnalysis.  and  will  exert  their  influence  on  the  solubility,  and  it  ia,  therefore,  more  than  a  matter 
enriosity. 

Finally,  yonr  correspondents  practically  acouse  me  of  plagiarium,  and  state  that  tlie  procesti 
given  by  me  is  theirs  shoni  of  all  precautions.    It  must  be  remembered,  however,  that  I  was  talking 
a    body    of    well-trained    chemists    who    understood    their  profession,  and   not   to  offlce-bovB  ant 
clerks  into  whom  I  wished  to  instil  miffiolent  knowledge  to  enable  them  to  estimate  phosphoric  Oroi^ 
"  for  commercial  purposes."     I  would,  moreover,  remind  the  writers  that  four  years  or  m  ago  tht 
omitted  two  of  the  moet  important  precautions  which  must  be  ob5er^'ed  in  applying  this  metliod,  \ix. 
the  pmification  of  the  precipitate  by  resolution  and  reprecipitation,  and  the  fact  that  small  quantities 
phosphoric  acid  are  taken  down  with  the  oxalate  of  lime.     At  the  time  that  Jfessrs.  Teschemacher  ant 
Smith  ignored  these  points,  I  had  already  made  several  thousand  analyses,  observing  these  precaxitior 
Some  twenty  years  ago  Dr.  Voeleker  published  in  the  Journal  of  f/i<?  Rotjat  Aitrieultural  Society 
raethfxt  in  all  its  important  particulfirs,  and  althout^h  ho  had  improved  the  method  very  i-sousiderably^ 
he  does  not  claim  originality. 

Wli«n   it   is  remembered  the  source   whence  ]^le«srs.   ToBohemaoher  Oiid   Smith  obtained  theii 
information  on  the  points  mentioned  above,  it  is  certainly  too  bad  to  even  hint  at  plagiarism,  and  hf 
they  given  the  matter  serious  oonsidcration  they  would,  I  doubt  not,  have  refrained  from   maki] 
statements  whicli  are  aa  ungenerous  as  they  are  unfair. 

I  am,  iJto., 


Angmt  7ih,  1880* 


ALFRED   SilETHAM, 


To  THE  EniTon  or  *'Tini:  Analyst." 

Sm,— I  thank  you  very  much  for  the  opix>rtnnity  of  saying  a  few  words  in  reply  to  your  rer 
npon  my  letter  that  appeared  in  the  Cowkeepefi  and  Dairyriuin'^  Jouniut.  I  do  think  it  would  hav«^ 
been  more  ad^sable  to  have  reserved  some  of  yonr  remarks  until  Ihad  failed  to  prove  what  I  had  stated,] 
Bat  ^vu  seem  to  me  to  have  a  settled  conviction  that  no  milk  dealer  could  either  speak  the  truth  or  boj 
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honesl ;  but  I  tell  yoa  that  it  h  only  Uie  eatception  when  they  fail  to  do  cither.    I  know  thcro  are  good 
men  in  the  milk  trade,  who  m&ke  good  husbands,  good  fathers,  good  citizeuB,  and  good  Christians. 

You  say  the  charges  I  have  made  are  quite  new  to  yon.  That  may  be,  but  they  are  an  old  standing 
grievance  with  as.  For  we  endeavoured  last  yojir  to  introdnce  the  fol]o\dntj  clause  into  the  Sale  of  Food 
and  Drugs  Act : — '*  That  the  certificate  of  tlie  Public  Analyat  shall  in  all  cuses  contain  the  component 
parte  as  asoertaioed  by  quantitative  analysis.  If  such  certificate  do  not  contain  the  component  parts 
it  shall  not  be  received  as  evidence/'  "Wo  have  also  decided  some  time  ago  that  in  all  crises  that  we 
defend  the  analyst  aliall  be  asked  for  each  separate  item  in  his  analysis.  In  regard  to  the  first  point 
mentioned,  that  ueithtir  the  standard  or  the  result  is  Riven,  my  proof  is  that  in  every  case  that  I  have 
heard  tried  either  in  Manclieater  or  Salford,  I  have  nev&t  heard  it  mentioned  once,  unless  in  reply  to 
some  question  asked.  The  usual  programme  is,  •♦  Ha\e  you  recdvLnl  a  certain  iample  of  luiLk  ?  *' 
"  Yes.'*  "And  what  is  your  result  y"  And  the  stereotypixl  reply  is,  ''Ho  much  added  watta- ;  but 
the  standard  we  take  is  a  very  low  one,  with  a  fair  average  milk  it  would  be  so  much."  By  this  system 
one  Btandfird  is  adopted,  and  we  are  often  convicted  by  another.  1  appeal  to  you,  air,  to  say  if  this  is 
either  just  or  fair  to  us,  and  when  sucli  vague  and  indefinite  assertions  are  taken  as  evidence  I  say  it 
is  impossible  to  put  the  slightest  check  upon  any  one,  and  a  man  might  make  live  hundred  blundei-s 
and  never  be  found  out.  I  think  you  will  admit  with  me  that  this  ia  a  most  ansatisfiictory  state  of 
things  when  honest  men's  reputation  is  at  stake*  My  reply  to  the  second  charge  is,  that  in  all  convic- 
tions here  we  are  charged  twenty-one  shillings  for  the  analyst's  fee,  and  I  pi-esume  he  will  receive  this 
sum  the  same  as  any  other  witness. 

1  wiah  to  say  that  neilhtT  directly  or  indirectly  do  we  wish  to  say  one  word  against  the  Public  AurUystB* 
Ail  that  wo  want  is  fair  play,  and  that  when  wo  leave  the  court,  whether  convicted  or  not,  w©  are 
satistied  tliat  we  have  had  a  fair  triah  Wc  would  not  have  the  Act  removed  if  ws  coidd,  and  we  neither 
give  help  or  sympftthy  to  those  who  would  set  it  at  detiance. 

I  am  anxious  to  call  your  attention  to  the  diffcreut  results  by  different  analysts.  Some  months 
Jplnee  a  friend  of  mine  in  Salford  was  fined  for  milk  showing  9.J  per  cent,  of  cream,  which  in  my  opinion 
Ib  good  milk.  The  same  day  I  had  a  sample  taken  at  my  oift*n  request;  this  showed  5^  percent,  of 
cream.  The  next  day  the  inspoctor  to<ik  a  sample  of  the  [turner's  milk,  and  this  showed  4^  i>cr  cent, 
of  cream :  this  milk  was  no  better  than  what  I  usually  sell  for  skim  milk,  yet  the  Liverpool  Public 
Analyst,  to  wJiom  the  sample  was  seoit  by  the  local  authority,  said  it  was  very  good  milk  for  the  time  of 
the  year.  I  was  losing  customers  daily,  the  milk  was  so  poor,  yet  could  get  no  help,  and  my  friend  who 
waa  selling  good  milk  was  fined.  DiJTercuces  like  this  do  shake  our  confidence  in  the  work  of  the  Public 
Analyst. 

In  conclusion,  we  think,  B8  milk  doulcrs,  we  have  juat  giounds  for  complaint.  We  have  suffered 
more  than  all  the  rest  that  come  under  this  Act.  We  are  entirely  in  the  hands  of  the  Public  Analyst ; 
only  his  word  is  taken,  and  to  refer  to  Somerset  House  is  useless,  as  the  sample  is  decomposed  when 
wanted.  For  years  we  have  suHcred  for  the  sins  of  the  farmers,  and  even  yet  it  is  the  groat  source  of 
adulteration,  and  Mttle  effort  is  made  by  those  in  authority  to  check  it,  even  now  they  have  the  power. 
Only  let  these  gentlemen  do  their  duty  and  see  that  oar  milk  supply  is  good  to  begin  with,  and  there 
will  be  few  milk  dealers  prosecuted. 

Apologising  to  you  for  wishing  to  occupy  so  much  of  your  space, 

I  remain,  yours,  Ac,  ROBEBT  EDGE. 


To  THE  Editoe  or  "  The  ANALYar."' 

Bbab  Bib, — One  of  the  Dublin  Police  Magistrates  has  just  decided  that  the  person  in  charge  of  a 

milk  cart,  delivering  milk  from  house  to  house,  is  justified  in  refusintt  to  strve  an  Inspector,    Perhaps 

some  of  your  readers  might  know  of  cases  in  which  a  contrary  decision  was  arrived  at.    If  so,  I  would 

feel  greatly  obliged  by  their  communicating  with 

Yours  faithfully, 

CHABLES  A.  CAMEBON, 
notfiil  CvlUge  of  Surgconi,  DubliHt  Public  Analyst  for  Dubliit. 

24lh  Auffml,  1680. 

[  • , '  Our  Law  Reports,  in  this  numW,  contain  a  ease  of  a  man  being  fined  £fi  (or  refusing  to  serve  an 
Inspector  from  a  cart,  and  doubtkai  some  of  our  readers  could  refer  Dr.  Cameron  to  sinaiUx 
dacisious. — EniTOBs.j 
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ANALYST'S    REPORT. 

At  the  qmarterlj  moutrng  of  the  Bristol  Council,  the  report  of  the  Pnbllc  Analyst  was  preMHted.  Of 
twenty  samples  analysed,  fi?e  were  brought  by  the  public  and  fi-fteen  by  the  inspector.  Two  were  foond 
to  be  arlulterated.  On  the  Baggcstion  of  the  Town  Clerk  the  report  was  simply  allowed  to  lie  os  the 
table,  ai  the  appointment  of  the  analyst  had  not  yet  been  oonfirmed  by  the  Local  Government  Board. 


1 


A  LiBEX«  ON  Cbxmists. — Among  our  Local  Reports  will  be  found  an  accotint  of  a  prosecution  at 
Greenwich  under  the  Sale  of  Foud  and  Drugs  Act,  in  which  a  chemist  was  Eued  £5  and  costs  for  selling 
tinetore  of  quinine  containing  67  per  cent,  of  quinine  sulphate  and  *60  per  cent,  of  sulphates  of  other 
allcalolds.    The  tincture  of  the  Pharmacopceia  should  contain  1*91  per  cent,  of  sulphate  of  quinine. 
The  defendant  admitted  that  he  had  put  six  instead  of  eight  graioB  into  the  tincture,  and  declined  to  aay 
if  what  he  put  in  was  sulphate  of  quinine.    It  aeems  hardly  necessary  to  spend  words  in  coudenming 
such  proceedings.     Chemists^  of  all  pexsons.  have  reason  to  degire  that  any  such  fraud  shooM  be 
punished  whenever  it  has  been  proved  to  have  occurred.     But  for  all  that  the  trade  must  expect  to  share 
to  some  extent  in  the  mliid«  of  an  imreasoning  public  the  obloi|uy  which  Mr.  Morton  has  brought  upoa 
himself.    But  a  great  deal  worse  than  Mr.  Morton's  delinquency^  as  it  affects  the  trade,  was  the  aatoxind- 
ing  evidence  which  is  reported  to  have  been  given  in  his  favour  by  a  certain  Mr.  Benjamin  Browning, 
M.B.C.S..  of  Eothexhithe,  who  said,  *'  It  was  by  no  means  uncommon  to  find  other  alkaloids  in  a  sample 
of  quinine.    Sulphate  of  cinchonine  was  a  common  substitute  for  quinine,  and  was  used  to  hia  k&ow«,_ 
ledge  in  both  University  College  and  Guy's  Hospitals.    1/  he  wtre  prescribing  for  a  patient  an4^ 
preicribcd  quinine,   einchonine  would  be  tued  unten   the  word  *  vera '   were  written  after  quiniru,*^^^ 
We  have  had  some  eipeiionce  of  the  enmity  of  the  medical  profession  towards  us,  but  that  has  not 
hitherto  done  us  mach  harm.    Better  a  thousand  times  that  we  should  retain  the  liomity  than  that  we 
should  bo  subject  to  such  friendly  assifltanoeafi  ilr.  Browning,  of  Botherhithe,  has  to  offer.  For  six  jaart 
the  Sale  of  Food  and  Drugs  Act  has  been  in  force.     During  all  that  time  chemists  have  endured  the  oloM 
and  even  hostile  scrutiny  of  the  authorities.    Most  of  tho  prosecutions  undertaken  ogauiat  chemisla  bai« 
becM  defeated,  though  the  chemist  has  had  to  bear  ruinous  costs  in  proving  hia  innocence,  and  yet  this 
Mr.  Browning,  M.B.C.S.^  Medical  Ofiicer  of  Health  for  BotherhithCt  has  the  hardihood  to  asitext,  or  to 
imply,  that  chemists,  as  a  body,  are  accustomed  to  substitute  cinchonine  at  3f.  an  ounce  for  quinine  at 
12f .    That  statement  would  hardly  pass  uncontradicted  even  in  the  Society  of  Public  Analysts.    We 
should  much  like  to  ask  whether  Mr.  Browning  is  accustomed  to  dispense  hia  own  prescriptions :  many 
people  are  apt  to  assume  that  the  rest  of  the  world  is  only  a  magnified  reflection  of  their  own  important « 
selves.     Mr.  Browning's  uncontradicted  libel  has  been  tolegi'aphed  aU  over  the  country.     Nearly  i 
provincial  paper  has  printed  a  more  or  lees  complete  report  of  the  case,  and  in  his  privileged  poaitioq] 
as  a  witness  Mr,  Browning  has  done  us  a  wrong  which  he,  at  least,  can  never  repair.— C/t«m(i£ 
Druggitt. 
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TiTUiture  of  Quinine  .■ — 

At  the  Greenwich  Police  Court,  on  Friday,  July  30,  Henry  Morton,  chemist.  Broadway,  Deptford, 
appeared  to  an  adjourned  summons  at  the  instance  of  the  Greenwich  Board  of  Works,  under  section  4 
of  the  Sale  ol  Food  and  Drugs  Act,  for  having  mixed  a  drug,  to  wit,  tincture  of  quininp,  with  ingredients 
or  materials  so  as  to  affect  injuriously  the  quality  or  potency  of  such  drug,  with  intent  that  the  soma 
might  be  sold  in  that  state,  and  did  seU  such  drug  so  mixed  as  aforesaid  to  Inspector  Cordeu.  Mr.  J. 
Spencer,  solicitor  to  the  Greenwich  Board  of  Works,  appeared  to  pioiiecute  ;  Mr.  J.  C.  Scard,  solicitor, 
defended.  Thomas  CorJea,  inspector  of  nuisanoes  under  tlie  Greenwich  Board  of  Works,  said  on  Jvuie 
16th  he  went  into  the  defendant's  shop  in  Deptford  Broadway  and  asked  for  3  oz.  of  tincture  of  quinine. 
The  defendant  served  him,  and  witness  paid  Is.  8d.  He  then  divided  the  drug  into  three  parts,  and 
told  the  defendant  he  had  purchased  it  for  the  Greenvnoh  Board  of  Works  for  the  parposo  of  being 
analysed  by  the  Public  Analyst.  Whilst  mtness  was  engaged  in  gettingsome  sealing-wax  out  of  his 
pocket  for  the  purpose  of  sealing  up  the  bottles,  the  defendant  seized  two  of  the  bottles  containing  the 
tiactare  of  qaiiime,  and  went  out  of  tho  shop  into  a  room.    When  he  returned  he  said,  *'  I  int^ud  to 


« 


keep  those  two '' — meftniug  the  two  bottlei  he  bad  taken  away— but  altarwurda  nud,  **  The  fact  is,  I  hare 
thrown  them  away."  The  defendant  said  he  would  mix  witness  some  more,  as  **  he  had  made  a  mistake 
in  the  grains,  having  pat  aix  graLins  instead  of  eight  grains  to  the  ounce ;  *'  bat  witness  refused  this 
ofifer,  took  the  remaining  sample,  and  told  defendant  he  should  report  the  case  to  the  Greenwich  Board 
of  Works.  The  oertifieate  of  the  Public  Analyst  (Mr.  WignEjr)  waa  then  hauded  in :  it  ec-t  forth  timt  the 
sample  '*  contained  qninine  salphate  '67  per  cent. ;  other  alkiUui^B  and  enlplmtee,  66  per  cent. 
Tincture  of  quinine,  according  to  the  British  PLarmacopceia,  shouid  contain  1*83  pwr  cent,  of  sulphate 
of  quinine.  This  sample  is,  therefore,  more  than  60  per  cent,  deficient,  and  6ome  other  comparatively 
worthless  alkaloids  have  been  added  to  partially  make  up  the  deficiency."  Mr.  W  igner,  the  analyst,  said 
the  market  prtoe  of  salphate  of  quinine  was. about  12s.  per  oz.,  and  the  other  alkaloids  3s.  The  sample 
would  hare  httle  value  or  effect  as  a  medicine.  The  iiLl£.aloid8  would  nndonbtedly  injuriously  oflect  the 
potency  and  quality  of  the  tincture  of  quinino.  The  certi^oate  from  Somerset  Houeo  was  produced  by 
Mr.  Spencer.  It  specified  that  the  sulphate  of  quinine  in  the  sample  was  not  more  than  one-fifth  of  the 
proper  quantity.  Dr.  B.  Browning,  M.E.C.8.,  was  called  for  the  defemce,  and  said  it  was  by  no  means 
unoommon  to  find  other  alkaloids  in  a  sample  of  quinine.  Sulphate  of  cinchonine  wae  a  common 
substitute  lor  quinine,  and  was  used  to  his  knowledge  in  both  UniverHity  College  rmd  Guy's  Hospitals. 
If  he  weire  preacribing  for  a  patient,  and  prescribed  tjuLuine,  cinuLionine  would  be  used,  unless  the  word 
"  vera  "  was  written  after  quinine.  Mr.  Browning  gave  some  further  tecbnicul  evidence,  and  said  there 
were  three  other  alkaloids  used  in  quinine  equal  in  quality  und  potency  though  not  in  market  price. 
The  defendant  wan  then  sworn,  and  said  he  suld  the  sample  of  quinine  in  a  fair  and  honest  way,  to  the 
best  of  his  knowledge ;  but,  as  he  told  the  inspector,  he  put  six  gndns  instead  of  eight  to  the  ounce. 
Mr.  Spencer ;  But  was  it  sulphate  of  quinine  you  pat  in  ?  Defendaut  (hesitating) :  I  decliue  to  answer 
the  question.  Mr.  Scurd  objected  technically  to  the  summons  being  taken  vnidei  the  4th  section,  which 
said,  "  except  for  the  purpose  of  compounding;*'  and  he  would  submit  th  tit,  the  sample  having  been 
mixed  or  made  up  on  the  premises,  was  therefore  sold  as  a  cumpouud.  He  would  submit  that  the 
sommons  might  have  been  taken  out  under  the  0th  or  7tli  section,  but  not  under  the  4tb.  Mr.  Marshamt 
the  magistrate,  said  he  thought  the  case  came  within  the  4th  sectiun,  for  the  evidence  of  the  defendant 
himself  pnly  went  to  show  that  it  oame  under  tiic  4th  section.  Ferhiips  there  was  nothing  in  the 
sample  deleterious,  but  be  was  convinced  that  the  quality  and  potency  of  the  drug  had  been  aSected  by 
the  addition  of  the  alkaloids,  whereby  it  would  not  have  luul  the  eflect  on  the  patient  it  should  have  had. 
It  was  a  case  he  could  not  pass  over  lightly.  As  it  was,  the  defendant  had  laid  himself  open  to  a  penalty 
of  £50  in  this  case,  but  he  did  not  mean  to  infiiot  that  penalty.  He  would  fine  the  defendant  £5  and 
20b.  costs.    The  defendaut  paid  the  money,  and  left  the  oouri. 
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JUfuiing  to  Serve  Ituptctor  from  a  Cart*    Heavy  Fine  : — 

At  the  Brentford  Petty  Sessions,  John  Nash,  in  the  employ  of  Westlake  and  Co.,  dair^Tnen,  of  60, 
Norfolk  Terro^^e,  Wesilxiunie  Park,  was  charged  with  refusing  to  sell  a  pint  of  milk  to  Inspector  Ure^^g. 
The  inspector  found  him  selling  milk  from  a  cart,  and  asked  for  a  sample  to  inspect.  The  defendaut 
akimmed  his  measure  along  the  top,  and  otfemd  the  contents.  The  inspector  asked  him  to  put  his 
measure  into  tlie  can  and  take  a  fair  sample.  This  he  refused  to  do.  The  inspector  asked  for  a  sample 
out  of  another  can,  and  offered  Is.  as  a  fair  price  for  the  sample.  He  was  again  met  with  a  refusal. 
The  inspector  also  asked  to  look  at  the  measures ;  but  the  man  said  they  had  got  the  Government  stamp 
on,  and  that  wm  quite  enough.    The  defendant  wiis  hueil  £5. 

Another  Refu§al  to  Serve.     Under  Ntw  Act  Df/endant  mafj  be  called  at  WUneM$: — 

At  Lambeth  Police  Court  on  the  28th  July,  George  Bayley,  cowkeepcr,  1\7  Cottage,  Wyntiliam  R{ 
Camberwell  lioad,  was  summoned  at  the  iustanoe  of  the  vestry  for  refusing  to  supply  Donald  McKajrf 
one  ol  the  saoitBry  inspectors,  with  twopenu^'^'urth  of  milk  for  the  pnipose  of  Ijelng  analysed.  Mr. 
Haisden,  the  vaatry  clerk,  appeared  iu  support  of  thu  summous.  McKay  {iUitcd  that  he  saw  the  defeii- 
daut  xxi  the  street  before  seven  o'clock  oue  morning,  and,  producing  a  jug,  asked  to  be  supplied  with  two- 
pennyworth  of  milk  irom  a  can  out  of  which  he  had  supphed  a  customer.  He  took  the  mug  and  was 
serving  him  oat  of  another  can,  which  the  witness  refused,  saying  hu  wtts  a  sanitary  inspector,  and 
wanted  the  milk  for  an  analysis.  He  tenUured  the  money,  and  pointed  to  one  of  the  three  cans.  He 
saw  no  milk  marked  '*  skimmed  "  on  the  ouuh.  A  point  arose  .in  this  case  imdur  the  new  Act.  A 
person  named  Smith,  who  sold  he  was  with  the  inspector,  ooufinned  his  evidence.  On  cross-examination 
he  was  asked  if  he  frequently  ftcled  as  a  '*  diitective"  in  such  casea^viuA.  ^it.v:\i5MiR>i^SisiSi'\£tM«sgfi«&^ 
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magistrate,  told  him  he  need  not  answer  vaob  a  qnefftion.  Mr.  Annstrong  »aicl  he  wiib  inetraoted  that 
thft  defentlant  denied  the  evidence  given,  hut  nnfortunatoly  be  conld  not  call  bira.  Mr.  Chanee  said, 
tinder  the  new  Adulteration  Act,  defendants  were  competent  witnesaea.  Mr.  Armatrong  said  that  as  that 
was  the  caie  he  shoold  oertninly  call  hira,  and  aho  his  friend  who  was  with  him.  The  defendant  and 
his  friend  were  called.  They  said  that  they  had  served  a  customer  hefort)  McKay  asked  for  milk,  hut 
refused  to  let  him  have  milk  out  of  one  of  the  cans,  as  It  was  akimmeil  milk  and  so  labelled.  He 
(defendant)  admittf>d  that  he  knew  McKuy,  and  said  milk  dealers  and  oow-keepers  "trerahltd*'  when 
they  saw  him.  He  trembled  when  he  saw  him.  Mr.  Chance  told  him  that  no  one  need  "  tremble  **  if 
he  was  selling  a  pure  article.  The  defendant  said  he  had  oflfered  to  sell  him  milk,  but  he  refused  to 
haye  it.  He  said  he  had  been  before  convicted,  not  for  refusing  to  sell,  but  for  adulterated  milk,  and 
had  been  twice  convicted  for  the  offence.  Mr.  Armatrong  urged  that  as  the  defendant  had  offered  to 
saU  milk  he  could  not  be  convicted  of  "  refusing  to  sell  milk  "  to  the  inspector.  Mr.  Chance  said  it 
would  make  the  law  nugatory  if  when  a  man  has  refused  to  eupply  milk  out  of  one  can,  he  could  defeat 
the  Act  by  saying  that  he  hatl  offered  to  8©D  it  out  of  another  con.  In  his  opinion  the  ease  had  been 
established,  and  he  convicted  the  defendant,  who  had  been  before  £ned,  in  a  penalty  of  £5  and  oosta. 
The  money  was  paid. 


ProBteution  of  a  Large  Farmer,    Hfovy  Fin*  ;— 
Mr.  Isaac  Peart,  of  Jewin  Fama,  Welwyn,  Herts,  was  sammonod  by  the  Metropolitan  Dait7men*B 
Society  for  selUug  to  Mr.  T.  Edwards,  of  35,  Fonthill  Boad,  Finsbury  Park,  milk  wliich  was  adulterated 
with  17  per  cent,  of  water.     Mr.  Ricketts  prosecuted  on  behalf  of  the  Society,  and  Mr.  Besley  defended. 
Mr.  Edwarda  said  he  had  been  for  the  past  two  years  in  the  habit  of  receiving  chums  of  milk  from 
defendant  daily  at  the  Finsbury  Park  Railway  Station.     Finding  that  some  of  it  was  not  pure,  he 
miinicated  with  the  defendant,  but  without  avail,  and  on  July  6  a  portion  of  one  of  the  chums  of 
was  taken  and,  on  analysis  by  Dr.  Tidy,  it  was  found  to  contain  17  per  cent,  of  added  water.    Mr.  Pariah 
|he  Society's  Inepector,  gave  evidence  as  to  taking  the  samples,  and  forwarding  one  to  Dr.  Tidy  for 
analysis.    The  defendant,  who  said  he  kept  over  100  cows  and  farmoti  600  acres,  swore  thai  when  th« 
milk  in  qnestiou  left  his  farm  it  wuii  in  the  same  state  as  given  by  the  cowa.     Mr.  Barstow  said  he  con 
sidered  the  case  fully  proved,  and  as  the  defendant  admitted  that  he  was  in  a  large  way  of  buainess, 
should  inflict  the  full  penalty  of  £20,  and  £5  costs. 
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SaU  of  AdulUraUd  Milk  by  Boyj  ;— 
On  the  ilth  August,  a  curious  case  of  milk  adulteration  was  before  the  magistrate  at  Lambeth 
Police  Court.  Lewis  Champion,  of  Cambridge  Villa,  Avondale  Road,  Feckham,  was  summoned  by  one 
of  the  Sanitary  Inspectors  of  St.  Gilcii.  Camberwell,  for  selling  adulterated  milk.  In  answer,  a  boy 
presented  himself,  and  a  female  friend  said  he  had  sold  her  milk  for  which  he  was  summoned.  The 
Inapeotor  said  it  was  a  seriouH  case,  and  complaints  had  been  made  that  boys  were  sent  about  the  strceti 
with  mQk  adulterated  to  the  extent  of  thirty-six  per  cent  of  water.  The  boy  told  him  that  hja  fath 
had  sent  him  out,  and  he  had  taken  out  the  summons  against  hta  father,  and  he  had  left,  and  now 
the  boy.  The  boy  declared  that  he  had  "started*'  himself  in  busine^.  The  Magistrate  asked 
whether  he  meant  that  he  had  at  his  age  (apparently  about  twelve  years  old)  commenced  busin 
The  boy  said  he  had,  and  it  was  explained  by  him  that  he  had  bought  half  a  gallon  of  milk  for  eleran- 
pence.  The  Insj^eotor  had  not  paid  elevenpence  for  four  quarts  of  milk.  It  was  stated  that  there  wert 
eight  quarts  to  a  barn  gallon.  The  Magistrate  remarked  that  the  boy  was  a  **  very  young  tradesman  *' 
to  begin  business  at  his  age.  The  Inspector  asked  the  Magistrate  to  grant  a  warrant  against  the  father 
of  the  boy,  who  was  no  doubt  keeping  out  of  the  way.  The  Magistrate  said  he  could  not  grant  a  warrant 
Bgainat  a  person  who  had  not  been  served  with  a  summons.  The  Inspector  said  the  father  had  better 
th^i  be  summoned.  In  answer  to  a  question  how  so  young  a  "  tradesman  "  as  the  boy  could  find  muney,^ 
to  buy  milk,  it  waa  stated  by  his  female  friend  who  accompanied  him  to  the  Court  that  he  iKJUght  thi 
milk  out  of  his  pocket  money.  The  Inspector  again  urged  upon  the  Court  that  it  was  a  very  bad  caae*! 
Boys  were  sent  al)out  with  adulterated  milk  with  thirty -six  pejrcent.  of  water,  and  then,  when  summoned, 
declared,  aa  thia  boy  bad  done,  that  he  hud  bou^"ht  the  milk  himiM^lf.  In  answer  t<:>  the  Magistrate,  th> 
boy  flftid  he  had  gold  the  milk  as  he  had  bought  it,  and  mentioned  the  name  of  a  dairyman.  Thi 
Inspector  said  the  tradesman  whose  name  he  had  mentioned  was  a  respectable  person,  wh<:««  milk  hi 
been  analysed  aud  found  to  be  good. ,  The  Clerk  of  tlie  Court  suggeeted  that  the  sommona  liad  bette 
be  withdrawn,  aud  the  matter  brought  before  the  Vestry  of  Camberwell.    The  eummona  wtut  aceordiiigly 
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Progecution  of  Farmert,    B^asonabU  Notice  §h<mld  be  given  of  Intention  to  take  Samplet  at 
Railway  Station  .— 

At  Westminster  Police  Courts  Alexander  Frazer  and  Campbell  Frazfir,  gentlemen  faxmerB,  of 
Faygate,  Sasaei,  appeared  to  BuramotifleB  taken  out  by  George  Barhnra,  of  28,  Muaeiim  Street,  Blooms* 
bary,  charging  them  with  Belling  to  him,  as  the  pnrchasert  milk  which  eootained  13  per  cent,  of  added 
water.  Mr.  Kioketta  appeared  for  the  prosecutioa  ;  and  Mr.  Besley,  barrister,  for  the  defendants.  The 
proaeoator  wa«  the  managing  director  aad  almost  absolute  owner  of  an  aaBociatiou  called  the  Express 
Milk  Company,  and  the  defendants  entered  into  a  ooniract  to  supply  milk  to  be  delivered  at  Viotoriji 
Station.  On  June  28  two  churns  of  milk  from  the  defendants'  farm  arrived  at  the  station,  and  Mr, 
Maconoohie,  the  complainant'g  manager,  telegraphed  to  the  defendants  that  a  sample  would  be  analysed, 
and  invited  tkeir  attendance.  The  chumB  were  sealed  up,  and  in  the  evening  Parish,  an  officer  of  the 
Metropolitan  Dairyman's  Society,  took  samples  of  each,  which  were  sobmitted  to  Dr.  Corfield  the  ana- 
lyst for  the  parish  of  St,  George's,  Hanover  Square,  who  eertiOed  that  they  were  adulterated  with  I3 
pex  cent,  of  added  water.  Mr.  Bicketts  put  in  the  contract  by  which  the  defendants  agreed  to  supply 
par©  milk,  and,  with  the  view  of  showing  that  the  milk  had  not  been  tampered  with  since  it  left  the 
defendants'  farm,  called  a  number  of  railway  officials,  who  swore  that  it  was  safe  and  not  touched  while 
in  ttveir  custody  from  Faygate  Station  to  Victoria.  Mr.  Besley  took  several  legal  objections  to  the  form 
of  the  summons,  and  denied  that  the  dcfendauts  had  watered  the  milk,  or  that  it  had  been  done  on  their 
farm.  The  delendanta  were  the  sons  of  General  Frazer,  and  they  had  contracted  with  the  plaintiff  in  the 
belief  that  he  represented  a  bona-jide  company,  whereas  the  fact  was  that  he  was  a  speculator  who  h^ 
(the  learned  counsel)  stated,  had  taken  these  proceedings  merely  for  the  purpose  of  advertising  his  milk 
It  was  practically  an  impossibility  for  the  defendants  to  have  been  preaent  at  the  analysis  at  the  time 
stated.  Mr.  D'Eyncourt  decided  that  tlie  summonses  must  be  dismissed,  because  reasonable  notice  diil 
not  reach  the  defendants  to  enable  them  to  be  preaent  when  the  milk  was  sampled. 

Defendants  may  be  calUd  ag  WUneMMet  :^ 

William  Anstin,  oheaiemonger,  Atlantic  Boad,  Brixton,  was  iummoned  by  Inspector  Baxter  for 
selling  a9  butt^^r  '*  bosh."  A  witness  was  called  who  said  he  asked  for  a  pound  of  shilling  butter,  and 
was  supplied  with  '*  bosh,'*  or  *' animal  fat  "  mixed  with  a  little  butter.  The  Inspector  said  be  took  the 
butter  into  the  shop,  and  divided  it  iuto  three  parts,  and  told  the  defendant  it  was  to  be  analysed,  and  he 
then  said  he  told  the  person  to  whom  he  sold  it  that  it  was  for  cooking  purxwsea,  and  not  for  eating. 
The  witness  denied  the  statement.  The  defendant  called  a  witness,  who  said  he  heard  some  of  the 
statement.  The  defendant  said  he  sold  but  a  siaall  quantity,  and  did  not  wish  to  "push  "'  the  artiole 
in  hia  trade.  His  butter  was  1b.  4d.  per  pound,  and  he  intimated  that  real  butter  could  not  be  purchased 
at  one  shilling  per  pound.  Botta,  Baxter,  and  Box  Baid  they  had  purchased  butter  at  the  time  for  one 
shilling  per  pound.  The  defendant  said  he  did  very  little  in  the  article  now  complained  of,  and  ho 
denied  that  he  had  sold  it  aa  *'  butter."  Mr-  Chance  advised  him  to  do  less.  He  imposed  a  penalty  of 
5b.  and  128.  6d.  ©tists  on  the  defendant.  Such  stuff  had  better  not  be  sold.  Under  the  new  Act, 
defendants  are  competent  witnesses,  and  the  privilege  does  not  seem  to  be  known. 


i 


Rum  31**  under  proof  .    Ing&niouM  Defence  :^ 

Charles  Boberts,  landlord  of  the  Sovereign  public  house,  Gl,  Osnaburgh  Street,  BegenVs  Park,  was 
summoned  by  William  Bouch,  one  of  the  sanitary  inspectors  for  St.  Pancras,  for  selling,  to  the  prejudice 
of  the  purchaser,  a  pint  of  mm  wliich  had  beeu  adulterated  by  water  so  as  to  reduce  the  strength  of  the 
spirit  more  than  twenty- five  degreew  vmdeT proof.  Mr.  Kicketta,  aoUcitor,  prosecuted  on  behalf  of  tlie 
St.  Pancras  Veatry,  and  said  that  under  section  G  of  the  new  Act  it  was  a  good  defence  if  it  was  shown 
that  the  strength  of  the  rum  had  not  been  reduced  more  than  tweuty-five  degrees  mider  proof.  Here  the 
rum  was  found  to  be  6^  per  cent,  less  than  was  allowed  by  Hie  statute.  The  defendant  said  the  only 
way  in  wbich  ho  could  account  for  the  percentage  of  water  was  that  hia  barmaid  used  a  measui-e  which 
she  had  previously  been  rinsing,  and  the  moistiu-e  in  the  measure  would  reduce  the  strength.  The 
inspector,  in  answer  to  the  magistrate,  said  there  had  uevei'  been  a  complaint  against  the  house 
before.  Samples  had  been  had  from  the  hon«e,  but  they  had  always  heen  good.  The  defendnnt 
remarked  that  ii  he  bad  intended  to  defraud  he  would  have  done  it  in  a  different  manner,  for  he  might 
have  sold  nun  to  answer  the  same  purpose  that  would  cost  3s.  less.  Mr.  Bioketta,  in  answer  to  Mr. 
Shell,  said  the  Vestry  did  not  press  for  a  vin<liotive  penalty.    Defendant  waa  fined  i/^  vdS^"^^  Kt:f^<*>. 
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NOTES  OF  THE  MONTH. 
We  have  received  a  second  letter  from  the  aaihor  of  Nature* m  Hyrjiene.  Mr. 
Kingzett  sLould  remember  that  the  htynk  wns  ttent  to  ns  for  review,  and  that  wo  criticised  iU 
tendency,  and  not  Mr.  Kingzett's  personal  ability  as  a  chemist.  The  latter  point  we 
perfectly  recognise,  and  only  regret  that  be  ehonld  have  allowed  himself  to  issne  a  vork 
which  while  in  its  title  purely  scientific  should  yet  introdace  the  mention  of  a  special 
commercial  article.  We  have  no  desire  to  detract  one  iota  from  the  purely  chiemical  metit 
of  ^Ir.  Kingzett's  experiments,  and  we  hope  that  he  will  he  satisfied  that  no  personal 
in  this  direction  was  for  a  moment  intended. 


In  another  column  we  print  Mr.  Edge*B  reply  to  our  remarks  in  the  last  ncunber 
this  journal.  Our  readers  will  see  that  we  are  credited  with  thinking  that  "  no  milk  d< 
could  either  speak  the  trnth  or  be  honest*"  Such  ao  idea  is  absurd,  and  we  do  not  fori 
moment  hold  this  opinion ;  but  what  we  say  is  that,  through  want  of  technical  chei 
knowledge,  Mr.  Edge  haB  been  led  in  thd  utmost  good  faith  to  make  perfectly  erroQdoi 
gtatementfi,  which  are  simply  a  repotition  of  similar  charges  urged  from  time  to  time  by 
unscientific  persons.  If  Mr,  Edge  were  a  chemist  ho  would  know  that  no  opinion  can  b# 
formed  upon  a  milk  without  a  quantitative  analyais,  and  that  the  analyst,  according  to  the 
schedule  of  the  Act,  OQght  to  give  his  quantities.  The  words  are  quite  plain  ■'  that  it 
eonsists  of  parts  as  under ; "  then  follows  the  analysis  of  the  milk,  and  lastly  come  the 
**  remarks,"  in  which  the  inference  to  be  drawn  from  the  figures  is  stated.  It  is  therefore 
deal*  that  the  charge  against  analjsts  in  general  of  not  giving  quantitative  results  mutt  faiL 
The  second  charge  made,  namely,  that  the  analyst  has  a  direct  interest  and  monotary 
benefit  from  convictions,  is  now  toned  down  by  Mr.  Edge  to  the  fact  that  when  called  np< 
as  a  witness  he  has  the  usual  fee.  This  is  a  very  different  state  of  matters,  because 
fee  as  witness  being  payable  whether  the  prosecution  is  successful  or  not,  the  chai 
formerly  made  was  evidently  untenable.  We  would,  however,  point  out  to  Mr.  Edge 
the  Act  expressly  provides  that  to  save  expense  the  analyst  need  not  he  called,  and  if 
Association  purposely  incurs  this  expense  they  have  only  themselves  to  blame.  In  Londi 
the  attendance  of  an  analyst  in  court  is  a  thing  almost  unheard  of.  If  the  certificate 
disputed  the  duplicate  sample  is  simply  sent  to  Somerset  House,  when  their  certific 
decides  the  case,  and  no  tosts  of  professional  witnesses  are  incurred  by  either  side.  It 
therefore  clear  that  Mr.  Edge's  charge  against  analysts  of  having  any  monetary  interest  in 
proeecntions  is  unjust  and  ought  to  be  withdrawn  unreservedly. 


4 


In  his  letter  l^lr.  Edge  introduces  a  new  charge,  to  wit,  that  a  mOk  which  has  been 
slightly  watered  may  pass  an  analyst.  There  can  be  no  doubt  that  such  is  the  case,  but 
at  whose  door  does  the  fault  He  ?  Unquestionably  it  is  at  that  of  the  trade  societies. 
When  the  Aet  passed,  the  Society  of  Public  Analysts,  after  most  careful  consideration, 
fixed  a  fair  standard  not  to  bt)  complained  of  by  auy  honest  dealer,  but  forthwith  all  the 
iDgenuity  and  legal  acumen  of  defending  counsol  was  put  to  work  to  prove  that  in  certain 
extreme  eases  milk  might  fall  below  this  standard,  and  by  continual  arguments,  cou 
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with  the  hci  that  Samdreet  House  took  for  its  gl&ndard  ao  ubnormallj  low  onOj  it  has  come 
to  this,  that  *'  pare  mUk  '*  by  the  common  limit  of  purity  may  and  often  does  contain  10  per 
cent,  of  water  if  the  original  article  ware  rich.  All  this  suited  the  Societies  very  well  until 
they  in  turn  desired  to  use  the  Act  against  the  farmersj  and  then,  lo  and  behold,  they  object 
to  the  low  standard  which  their  own  action  has  brought  about.  After  all  it  is  only  human 
natare  to  wish  a  low  standard  of  8'5  solids  not  fat  when  they  are  defendants,  then 
grumble  when  it  passes  as  watered  milk  when  sold  to  them,  and  then  abuse  analysts  if  they 
do  not  always  use  the  Society's  standard  of  9  0  per  cent. 


Then,  again,  on  the  question  of  cream,  mentioned  by  Mr.  Edge,  the  milkmen  have 
again  themselyes  entirely  to  blame.  The  lowest  honoBt  natural  fat  was  taken  by  us  as 
2'5,  bat  some  excuse  for  skimming  beyond  that  was  necesBar}\  and  therefore  the  theory 
that  milk  served  from  a  can  might  perfectly  innocently  loee  its  fat  to  the  extent  of  at  least 
one-half,  was  started^  and  an  eminent  professor  retained  to  prove  it  experimentally.  The 
defence  was  succeseful,  and,  as  an  analyst  has  no  means  of  knowing  from  whence  a  sample 
comes,  it  follows  that  milks  have  to  be  passed  which  on  their  very  face  bear  evidence  of  loss 
of  cream.  This  re-acts  of  course  against  the  milkmen  when  they  desire  to  prosecute  the 
farmers,  and  then  they  blame  the  analysts  instead  of  themselves. 


ve    V 


The  ChemiH  and  Druggist  for  once  speaks  out  manfully  on  the  tincture  of  quinine  case, 
and  objects  to  the  defence  evidence  as  ridiculous,  but  it  cannot  help  giving  the  analysts  a 
little  kick  althaogh  it  praetieally  admits  that  in  this  instance  at  least  the  Public  Analyst  had 
a  raisQU  d*etre.  It  says  that  statements  hke  those  of  Br.  Browning  *'  woold  hardly  pass 
unchallenged  even  in  the  Society  of  Public  Analysts/'  After  all  Dr.  Browning's  statements 
are  simply  a  reductio  ad  ahsurdam  of  a  style  of  defence  on  the  part  of  the  chemists  and 
druggists  which  we  have  often  had  occasion  to  challenge  and  which  has  before  been  found 
SQCoessful  on  grounds  very  little  better. 


Bristol  possesses  an  analyst  whose  report  of  the  results  of  20  samples  has  been  simply 
ordered  to  lie  upon  the  table  because  his  appomtmont  has  not  yet  been  approved  by  the 
Local  Government  Board,  Surely  it  is  a  pity  that  such  a  waste  of  energy  and  money 
should  have  taken  place,  and  the  authorities  should  not  have  Brst  seen  that  they  had  their 
officer's  (juaMeatioQS  approved  before  sending  in  samples  to  him. 


J 


A  correspondent  in  a  contemporary  saya: — A  poor  ill-used  dairyman  of  Ramggata  has  been 
toed  for  only  addiug  53  por  cent,  of  wut^r  to  bis  milk.  I  presuiue  he  stipplied  tho  Cookney  vidtors. 
Last  year  the  Margate  EQagietrntes,  at  the  end  of  the  seaaon.  6ned  a  lot  of  milkmen  for  watering  the 
akim,  and  it  was  really  htHart  rending  to  hear  lh<.>a&  men  argue  that  if  the  syBtem  of  perseoption  eon' 
titiuod,  they  would  nerer  be  obi©  to  make  out  the  quantity  of  eky  blue  dcmandfid  b^  \\«.  v\sAkpe%>  "^JJosb^ 
oonaidered  the  Margate  water  nouriahing  stviH,  and  quite  viorl\\  Ii'i.  %  c^clkiNi. 
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Mr.  F.  W.  Stoddark  ha^  been  appointed  Pnblic  Analjst  for  Salisbury,  in  the  room  of 

hiA  latfi  father. 


Soothing  Pow&sng. — At  an  itiqti«st  held  on  Aogost  3rd,  by  Mr.  Brian,  Gorooer  for  Plymouth,  an 
inlontt  aged  10  weeks,  was  proved  to  have  died  of  narcotic  poigotung  after  tha  adminiatralion  of  part  of 
a  powder  purchased  from  a  local  druggist,  and  described  as  a  "  Steedman'a  Soothing  Powder." 


I 


A  dealer,  at  BallyQaninch,  Co.  Down,  hoH  beea  fined  £2  for  Helling  llnur  a<Iiilteraied  with  oat  Aoitr, 
%id  ooDtaining  fungi,  as  certiiiud  by  Dr.  C.  A.  Cameron,  County  Analyst. 
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The  following  Bpecifications  have 
the  Great  Seal  O0ic6p 


No. 
4104 

5102 

6310 

5339 

1880 
18 

45 

53 

79 

91 

158 

109 

147 

203 

326 

26S 

569 

15oa 

9087 


Nun*  of 
H.  £.  Newton    . 
H,  B.  SnelgroTe . 
H.  A.  Bonnoville 
H.  C.  BuU 


i 

li 

I 


J.  W.  Swan 

.1.  Mactear 

W,  R.  Lake 

R.  Werdermann.. 

W.  R.  Lake 

L.  J,  CrosBley     . . 

J-  Eidd 

F.  Zimmermann 

J.Clark    .. 

W.  B.  Lake 

W.  L.  Wire 

H.  Y.  Attrill  and  W.  Fanner 

C.D.Abel 

W.  Olixk.. 


been  recently   published^   and   can  be  obtained  (rom 
Cursitor  Street,  Chancery  LanOi  London. 

TitJa  of  Pfttest.  Pne*^ 

Apparatua  for  Concentrating  Acida 6d. 

Manufacture  of  Gas . ,  ftd. 

Manufacture  of  Gaa ftd. 

Manufacture  of  Gas . .         . .         . .  6d' 

Electric  Lamps . .  2d. 

Obtaining  and  Supplying  Oarboo 2d. 

Production  of  Pho«phorio  Acid  in  Manufacture  of  Glaaa    4d. 

Producing  and  Utilizing  Electric  Currents 6d. 

Bificrophomc  and  Telephonic  Apparatus  8d. 

Microphonic  and  Telephonic  Apparatas     . .          . .          . .  6dL 

Apparatus  for  Carburetting  Illuminating  GaH        . .         . .  1^ 

Tannic  Acid..              ..          ..         ..          ..  4d, 

Developing  Electric  Light 2d. 

Purifying  and  Refining  Paraflin fid. 

Prodnciog  Anhydrous  Sulphuric  Acid        4d. 

Manufacture  of  Gaa  .. lOd. 

Electric  Lamps           .  *         6d. 

Electric  Lamps           . .         . .         - .         , 6d, 
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The  Scientific  American :  Society  of  Arts  Journal ;  Banit»ry  Engineer  of  New  York ;  Thaj 
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ON   THE   MANUFACTURE   OF  SUGAB  FROM  THE   SUGAR  CANE. 
By  B.  H.  Harland,  F,C.0. 

The  art  of  mannfactnriDg  and  refining  stigar  has  now  attained  to  the  rank  of  the  seeond 
indnstry  in  the  world.  The  two  eoarces  from  which  the  snpply  of  sugar  is  derived  are  the 
beet  root  and  sagar  cane — the  one  growing  in  EuropOi  the  other  requiring  the  heat  of  a 
tropical  climate  to  bring  it  to  maturity.  Many  other  plants  alao  have  the  property  of  pro- 
dacing  crystallizable  sugar,  identical  in  chemical  compoeition  with  that  prepared  from  the 
boet  or  cane ;  notably  the  sugar  maple  {Acer,  mccharum),  from  which  a  largo  quantity  of 
sugar  is  manufactured  in  Canada,  the  United  States,  and  Borneo,  but  the  supply  is  now 
gradually  falling  off  on  account  of  the  destruction  of  the  maplo  forests. 

The  sugar  obtained  by  the  natives  of  Bengal  and  Siam  from  the  varioaa  species  of 
palm  18,  on  account  of  the  crude  way  in  which  it  is  manufactured,  of  very  inferior  quality, 
and  is  mainly  consumed  in  the  countries  where  it  is  grown.  The  juice  of  the  Nipah  palm 
(Sipafrtiticans)  is  almost  equal  in  saccharine  richness  to  that  extracted  from  the  cane, 
with  the  advantage  that  it  is  much  cleaner,  and  contains  no  coloring  matter  or  chlorophyll, 
the  vegetable  matter  being  easily  precipitated,  giving  a  liquor  as  clear  as  spring  water. 
This  species  of  palm  flourishes  near  the  sea,  or  on  the  edges  of  braokiBh  pools,  and  takes  np 
a  large  quantity  of  salt,  which  makes  its  appearance  in  the  juice  in  varying  quantities ; 
safficient,  in  some  cases,  to  give  the  liquor  a  decidedly  saline  taste.  Were  it  nor  for  this 
drawback,  1  have  no  doubt  that  a  large  quantity  of  excellent  sugar  would  be  obtained  from 
this  source. 

Since  the  time  when  the  beet  root  was  first  experimentally  cultivated  for  sugar,  it  has, 
by  careful  cultivation  become  the  soorce  of  nearly  half  the  total  quantity  of  sugar  which 
IB  produced  at  the  present  day.  It  is  not,  however,  entirely  due  to  the  agriculturalist  that 
beetroot  sugar  is  able  to  compete  so  successfully  with  cane,  but  a  great  deal  of  the  success 
uttendiDg  its  production  is  due  to  the  fact  that  the  manufacturer  called  in  the  assistance  of 
chemistry  and  chemists,  to  enable  him  to  decide  on  the  most  scientific  and  profitable  method 
of  working  ;  and  although  the  average  quantity  of  crystallizable  sugar  contained  in  the  beet- 
root juice  is  only  half  that  which  is  contained  in  the  juice  of  the  sugar  cane,  and  other 
impurities  are  likewise  present  which  have  to  be  removed  previous  to  the  evaporation  of  the 
liquor  to  form  the  boat  crystals,  yet  the  quality  of  the  product  is  superior  to  and  com- 
mands a  much  higher  price  than  the  raw  cane  sugars  which  are  imported  to  this  country 
from  the  colonies,  and  which  require  to  be  refined  previous  to  consumption.  Of  course, 
Bemerara  sugars,  and  also  sugars  from  other  countries  where  the  vacuum  pan  is  in  use, 
compete  favorably  with  the  refined  article,  either  on  account  of  their  peculiar  color  or  some 
other  distinguishing  mark  which  renders  them  pleasing  to  the  eye,  and  even,  perhaps,  from 
the  fact  of  their  containing  a  proportion  of  uncrystatlizable  sugar  (molasses),  they  are  more 
palatable  to  the  public,  who,  for  some  ptirposes,  prefer  the  impure  artitle  to  the  ^vuro^ 
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The  reasan  for  the  difference  in  quality  between  the  colonial  cane  sngiir  and  oonU 
nental  beet  Bngara  is  easily  found  when  we  take  into  consideration  th«  difference  in  the  mode 
of  manafactiire»  and  also  the  fact  that  the  extraction  of  sngar  from  the  beet  has  been 
investigated  scientifically  by  some  of  the  leading  continental  chemists,  and  chemistry  and 
proper  chemical  supervision  role  all  the  operations  from  the  manaring  of  the  root  to  the 
time  when  the  sagar  is  tamed  ont  of  the  factory  in  an  almost  chemically  ptire  condition. 
That  this  is  so,  is  proved  by  the  fact  that  almost  every  chemical  jonnial  issued  contains  the^ 
results  of  some  research  or  enquiry  into  one  or  other  of  the  important  operations  oonnecte^fl 
with  its   manufacture   or  the  products  produced  therefrom;  and,    further,   every  manu- 
facturer  knows   so   well    the    great  importance   of   chemical   analysis,  that   hardly   one 
beetroot  sugar  factory  is  without  a  chemist.     Now,  in  the  case  of  the  sugar  cane  planter: 
he  begins  by  manuring  his  land  with  some  compound  which  is  very  likely  to  be  qtiitd 
unsuitable  for  the  variety  of  cane  which  he  wishes  to  grow  ;  perhaps  he  does  not  consider  it 
necessary  to  trash  his  canes  or  clean  them  so  as  to  allow  the  rays  of  the  sun  to  exert  their 
action  on  the  cane,  and  assist  in  producing  the  saccharine  matter ;  but  leaves  them  to  grow 
as  best  they  may  until  the  time  comes  for  cutting  and  extracting  the  sugar  ;  in  many  cases 
the  boiling-house  is  unable  te  keep  pace  with  the  cutting,  from  Imd  weather  or  other  causes, 
and  a  stock  of  canes  are  standing  at  the  mill,  and  perhaps  remain  exposed  to  the  atmos- 
phere for  some  days,  but  this  is  not  of  so  much  importance,  as  I  shall  afterwards  show 
(except  in  the  case  of  canes  that  have  been  grown  on  land  that  is  poor  in  lime  salts  :  in  this  'm 
instance  the  juice  is  generally  very  acid,  and  rapidly  undergoes  fermentation  even  before  it  is  ■ 
expressed  from  the  canes),  as  a  practice  which  I  have  frequently  seen  followed  of  leaving  a 
portion  of  the  jaice  to  stand  all  night,  or  cleaning  and  evaporating  the  juice  to  a  density  of 
18^  to  20**  B.,  and  allowing  it  to  stand — say  for  8  to  12  hours — to  settle,  thus  causing 
fermentation  to  set  up,  and  consequent  loss  of  crystallizable  sugar  and  formation  of  molasses 
in  fact,  in  many  boiling-houBes  the  operations  are  conducted  entirely  by  rule  of  thumb,  and 
the  overseer  in  charge  knows  little  or  nothing  aboat  the  composition  or   properties  of  the  h 
substance  which  he  is  manufactaring.  | 

Of  course  these  remarks  do  not  apply  with  the  same  force  to  estates  which  work  with 
the  triple-eflect  and  vacuum  pan,  but  even  in  many  of  these  cases  mistakes  are  made,  and 
lossua  of  sugar  occur  which  would  bo  prevented  and  remedied  if  a  system  of  emalysis  were 
carried  oat.  Occasionally,  ajrups  are  allowed  to  stand  too  long  a  time  before  re-boiling, 
under  the  ^apposition  that  on  account  of  the  density  they  will  keep  any  length  of  time,  but 
in  hot  climates  the  temperature  is  so  favorable  to  formentatiou,  that  in  syrups  of  a  density 
of  36^  to  40^  B.  crystallizable  sugar  is  converted  into  glucose,  although  the  appearance  oi 
the  surface  of  the  liquor  would  not  seem  to  indicate  that  any  chemical  change  was  taking 
place ;  indeed,  it  is  not  even  necessary  that  the  sugar  should  be  in  the  form  of  syrup  to 
allow  of  this  change  taking  place,  for  low  sugars  will  form  molasses  and  drain  rapidly  when 
heaped  in  bulk  or  stowed  in  a  ship's  hold,  owing  to  rapid  convorsiou  of  crystallized  sugar 
into  glucose  by  the  action  of  fermentation.  This  is  a  well  known  fact,  and  the  lo6S  of 
weight  in  cargues  of  raw  sugar  is  constantly  being  determined  ;  but  the  actual  loss  of 
crystallizable  sugar  caused  by  drainage  and  deterioration,  and  formation  of  probably  not 
less  than  from  2  to  4  per  cant,  more  glucose  in  the  raw  sugar  than  it  contained  when 
shipped,  is  II  fact  that,  up  to  the  present  time,  has  been  lost  sight  of.  In  one  instance,  where  a 
rj  8ugui%  containing  88  per  cent,  crystallizable  sugar,  3  per  cent.  nucryBtallizable,  and  '92 
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was  stored  for  six  months  in  a  warehouse  in  Manila :  at  the  end  of  that  time  the  bags  wert 
quite  wet  and  sticky »  and  moiasseB  was  drainlog  away  in  considerable  qnantities ;  the  sugar 
then  showed  a  loss  of  C  per  cent,  in  cryetallixed  sugar,  and  formation  of  nearly  5  per  cent, 
of  glucose,  besidei  being  very  acid  to  litmas  paper.  A  sample  of  TaiU  sugar,  kept  in  a  well 
stoppered  bottle  in  the  laboratory  for  one  year,  showed  a  decrease  of  1^  per  cent,  in  the 
orjstalHzable  sugar^  and  a  corresponding  increase  in  the  amount  of  glucose.  Another  very 
common  mistake  in  sugar  houses  abroad  consistB  in  sending  molassns  to  the  distillery  before 
the  whole  of  the  sngar  has  been  obtained ;  these  molasses  should  be  re-boiled  to  a  jelly,  and 
allowed  to  crystallize  slowly  in  tanks,  by  which  meima  a  further  supply  of  sogar  is  obtained 
which  wonld  otherwise  have  been  converted  into  alcohol. 

It  will  be  seen  &om  what  has  already  been  said,  and  it  is  also  a  weU-known  fact,  that 
a  great  waste  of  sugar  goes  on  in  the  process  of  open-air  boiling,  and  many  meohanical 
contrivances  have  been  invented  in  order  to  obtain  the  sugar  in  a  solid  form  at  as  low  a 
temperature  as  possible  ;  the  best  of  these,  and  the  one  which  is  now  aiiopted  in  all  conntries 
that  send  to  England  and  elsewhere  sogar  suLlable  for  direct  consumption,  is  the  vacuum 
pan;  but  in  manv  sugar- producing  countries  the  vacuum  pan  has  not  been  adopted,  either 
from  want  of  capital,  or  from  a  conservative  tendency  on  the  part  of  the  planter,  who 
prefers  to  go  on  spoiling  his  sugar  by  open -air  boiling  to  adopting  machinery  which  would 
in  a  very  short  time  pay  for  itself  in  the  quality  and  increased  price  of  the  article  produced. 

In  the  coldny  of  Queensland,  which  in  point  of  time  is  one  of  the  youngest  of  the 
sugar-producing  countries  but  which  has  gone  far  ahead  of  older  settlemeuts,  a  high -class 
vacuum  pan  sugar  is  produced  polarizing  97  to  98  per  cent.,  from  juice  of  which  the 
following  analyses  are  specimens  :— 

CANE  JUICE  EXPBES8KD  FROM  CANEB  GROWN  IN  THE  MAEY  BISTKICT, 
QUEENSLAND,  AUSTKALU. 

Gingham  Cane.  China  Cane.  ^f****^  Samples  from 

vrmB*x»*u  v.»*ii-.  v^mu*  ^^r*uc.       vanooB  fipeoies  of  Cane. 

Baumft  ai  U-S**  0    11'6*»  lO-fi*  ..  116^ 

Ctystalliziiblc  Sugar    l»-507„  ..  16'40**/^  ..  18  30% 

GlucOM) 25  ..  a  ..  45 

Aah  (Soluble  Salts) '70  .,  Ml  ..  -37 

Other  urguniu  matterB 1'17  ..  251  3'14 

Total  BoUd  matter 21-6*2  30-48  22-26 

These  juices  all  yield  very  good  sugar,  giving  on  the  average  of  one  season's  work 
1'25  lbs.  of  sugar  per  gallon  of  juice  at  10^  B.,  of  which  65  to  70  per  cent,  is  nearly  white 
crystals ,  and  compares  very  favorably  with  colonial  refined  sugar ;  the  remaining  quantity 
is  sugar  of  a  lower  grade,  and  obtains  a  ready  sale  as  **  pieces."  This  result  is  obtained 
without  the  use  of  bone-black,  and  the  only  method  of  purification  adopted  is  the  plan  of 
precipitating  the  vegetable  '^  feculences  "with  milk  of  lime,  and  removing  them  by  skimming 
as  they  rise  to  the  surface  of  the  liquor  when  heat  is  applied. 

The  manner  in  which  these  juices  behaved  in  the  boiling-house  was  very  diBTerent,  great 
difficulty  being  experienced  in  the  treatment  of  the  China  cane  juice,  the  sugar  produced 
being  worse  in  quality  and  deficient  in  quantity  when  reduced  to  the  standard  of  10^  B.  as 
compared  with  the  juice  from  the  Gingham  cane  which  was  easily  eoDverted  into  sogar  of 
exceUent  quality  ;  the  reason  of  ihis  is  apparent  from  the  analyses,  the  China  cana  con- 
taining a  larger  quantity  of  ash  or  soluble  salts  which  have  the  property  of  converting 
cryttallizable  sugar  into  glaoose  during  the  operadon  of  boiling.     It  is  cunQvi&\jc^Ttf:i\^S!sA 
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difference  in  quality  betw6«Ji  these  two  samples  of  juice,  especiallj  as  the  two  species  al 
eano  were  grovm  on  one  plantation  ander  similar  conditionSp  it  is  evident  that  the  China 
cane  has  the  property  of  abstracting  from  the  soil  a  Inrger  proportion  of  mineral  salts »  and 
these  salts,  when  soluble,  go  greatly  towards  explaining  low  yield  of  sugar  and  large 
quantity  of  molasses ;  these  analyses  show  the  necessity  of  studying  the  compositition  of 
the  juice  from  the  varions  species  of  cane  so  as  to  determine  the  most  suitable  class  of  cane 
to  grow,  and  also  the  kind  and  proportion  of  manure  to  employ  so  as  not  to  increase  more 
than  is  absolutely  necessary  the  quantity  of  those  salts  which  are  so  detrimental  in  the 
process  of  manufacture  to  the  quality  and  quantity  of  the  sugar  produced. 

The  Philippine  Islands  export  large  quantities  of  raw  sugar.  The  production  is  said  to 
amount  to  nearly  200,000  tons  per  aimum,  but  none  of  the  sugar  exported  is  of  good  quality, 
as  the  following  analyses  of  dry  sugars  will  show  : — 


Yloi 

CryBiallizable  Sugar  .... 
GIqcosc  . , ...,.♦. 

b  Sugarfl,  No.  L 

85-30 

5-80 

•94 

506 

2-90 

No.  IL 

81-60 

8-30 
1-02 
60ti 
302 

No.  ni. 

78-60 
910 
1-90 
5-56 
4-84 

Zambale* 
Imitation  Yloil< 
8210 
7-70 

Anh    

Moisture 

Unknown  organic  matter. 

2  00 
4-20 
4-00 

CetaiSii«M, 
sap«rior. 
Cr^-titallizabk  Sugar..  81-20 
Glucose 7-80 

100-00 

Odbn  Sngnu-, 

oaircnt. 

71  00 

10-90 

2-56 

100-00 

P&mpuiA  (n«>w  5agmr)» 
tzudared. 

78-40 

lO-GO 

1-80 

10000 

So^ru. 

82-70 
5'70 
1-34 

100-00 

Tftftl 
Sng»r. 
70-6 
12-0 

Ash 2-16 

3-6 

The  Zambales  sugar  is  the  same  number  by  Dutch  Standard  as  No.  1  Yloilo.    The! 

proportion  in  which  these  sugars  are  produced  is  ^  of  No.  1,  to  '  of  No.  2^  to  |  of  No.  3. 

The  insoluble  organic  matter  in  those  sugars  is  generally  less  than   *2   per  cent.,  and 

is  of  a  Tery  slimy  nature ;  the  remaining  soluble  unknown  organic  matter  is  the  amount 

which  it  is  necessary  for  the  bone-black  to  absorb.     Of  course  all  these  sugars  are  produced 

by  a  similar  arrangement  to  the  copper-wall^  and  in  some  districts  the  destruction  of  sugar 

by  burning  in  the  process  of  evaporation,  is  exceedingly  large.    The  cane  juico  expressed 

from  the  ripe  canes  is  of  fair  quality,  and  will  compare  favorably  with  the  Queensland 

samples.   A  sample  from  theTaal  district,  which  is  extra moly  fertile  and  well  suited  for  sugar 

plantations,  showed  to  analysis : — 

GryBtallizable  Sugar 18  30 

Glaoose -10 

Aflh -30 

Other  organic  matter 3*26 


21-95 

With  a  vacuum  pan  and  proper  machinery  a  juicu  ui  iinu  ijuality  should  yield  excellent 
grocery  sugar.  It  would  hardly  be  of  such  good  color  as  the  Queensland  sugar  on  account 
of  the  large  proportion  of  green  coloring  matter  (chlorophyU),  a  portion  of  which  was  not 
precipitated  by  neutralization  with  milk  of  Kme»  but  the  sugar  would  compare  very 
favorably  with  crystallized  Demorara.  At  the  present  time  the  quality  of  the  sugar  produced 
from  this  juice  corresponds  to  the  analysis  of  Taal  sugar  given  above,  the  article  being  fit 
for  notlnng  but  brewing  black  beer. 

In  one  district  in  Luzon ^  where  the  eane  grows  luxuriantly  often  to  a  heigbt  of  12 
feet,  and  one  stool  produces  four  or  five  canes^  the  crushing  season  lasts    considerabl 
longer  than  in  other  districts,  and  the  sugar  produced  is  of  superior  quality.     The  soil  being 
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extremely  fertile,  a  sample  was  analysed,  and  showed  the  following  results  on  the  dried 

sample  : — 

CANE  SOIL  FROM  CAMARINE  SIN,  LUZON. 

Silicious  matter 63'39  **/o 

Alumina 13*16 

Oxide  of  Iron    4-80 

Oxide  of  Manganese '10 

Oxide  of  Magnesia *42 

Potash  and  Soda,  as  Chlorides    , 1*14 

Carbonate  of  Lime   1*60 

Sulphuric  Acid  '09 

Phosphoric  Acid    '25 

Carbonic  Acid    Traces. 

Organic  and  Volatile  Matters 25*05 

100  00 

Moisture  in  Sample  before  drying 6-79  °/o 

Unripe  canes  invariablj  contain  a  large  quantity  of  glaoose,  which  is  probably  oon- 

verted  in  the  process  of  ripening  into  crystallizable  sugar. 

The  following  analyses  are  of  canes  known  to  be  in  an  unripe  condition  and  juice 
from  them: — 


UNRIPE   CANES. 

Crjstallizable  Sugar..     1000 

Glucose 2-80 

Ash ^74 

JUICE   FROM 

Crystallizable  Sugar 

Glucose    

Ash    

UNRIPE 

8-60  ^/o 
310 
•21 
1-27 

.  1318 

CANES. 

7-76  «/o 
2-30 
•25 
1-74 

7'24 

2-50 

•34 

Soluble  Ash  ....     -32 

Woody  Fibre 12-26 

Water 7420 

Unknown  Organic  Matter. . 
Total  Solid  Matter , 

2-89 

1206 

12*97 

100-00 

In  order  to  ascertain  whether  the  juice  of  the  cane  underwent  any  decomposition  when 
the  canes  were  kept  for  some  time  previous  to  crushing,  the  following  experiments  on  unripe 
canes  were  made.  These  canes  were  selected,  as  it  was  thought  probable  that  they  would 
deterioriate  more  rapidly  on  account  of  their  acidity,  and  the  fact  of  their  containing  less 
saccharine  matter. 

Two  plants  were  selected,  each  having  two  healthy  canes  growing  from  the  one  stool ; 

the  juice  from  one  of  these  was  expressed  and  analysed  immediately,    the  other  was 

put  aside  in  the  laboratory  for  eight  days,  at  the  expiration  of  which   time  the  juice  was 

expreened  and  submitted  to  analysis. 

FiBST  Experiment. 

Weight  of  Cane lib.  lOJoz.  ..  21bs.  8J02. 

Loss  of  Weight  in  8  days , ,  . .  4*75  oz. 

Equals  per  cent . .  . .  11^8  per  cent. 

BaumS  of  Juice SJ®  . .  6^^ 

Crystallizable  Sugar 6*99  per  cent.  ..  7*33  per  cent. 

Glucose   1-70  . .  150 

Ash -30         . .  . .  -32 

Unknown  Organic  Matter    2-27         . .  . .  1^99 


Total  SoUd  Matter    10-26  ..  1114 

Reaction. Slightly  acid.  . .  Slightly  acid. 

Second  Experiment. 

Weight  of-.Cane 21bB.  IJoz.  ..  21bs.  6Joz. 

Loss  of  Weight  in  8  days . .  . .  4'7  oz. 

Equals    . .  . .  12  per  cent. 

Baum^ 6i«»  . .  6i«» 

Crystallizable  Sugar 8*17  per  cent.  ..  6-64  per  cent. 

Glucose   1-90        ..  ..  1-40 

Ash 26        ..  ..  24 

Unknown  Organic  Mattel   '87        . .  . .  2^34 

11-20      ..  *.*  lo-sa 
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Theee  resnltB  ahow  thai  no  fermentatioD  of  the  juioe  had  taken  pla««  during  the  tim© 
the  canee  had  been  eipoied  after  cutting ;  in  fact,  the  singular  result  of  the  glueoae  being 
leis  in  the  exposed  samplea^  would  seem  to  indicate  that  a  ripenltig  action  had  been  going 
on  ;  these  results  mast  be  token  for  what  they  are  worth,  but  they  would  certainly  seem  to 
indicate  that  canes  could  be  kept  and  transported  long  distances  without  undergoing  loss  of 
orystallizable  sugar ;  but  this,  of  course,  only  applies  to  sound  canes,  and  the  result  might 
b«  quite  diifereot  in  eaaee  where  the  rind  of  the  cane  was  cracked  or  eaten  into  by  rats. 


ADULTERATION  OF  FOOD  IN  CANADA. 


The  following  Annual  Report  of  the  Commissioners  of  Inland  Revenue  has 
been  issued.  It  forms  the  introduction  to  a  volume  of  SB  pages  containing  tlie  doti 
reports  of  the  four  analysts — Messrs.  Ellis,  Edwards,  La  Hue,  and  Fi*aser. 

The  reports^  as  osual,  set  out  in  full  the  name  of  each  vendor  convicted,  with  the 
details  of  the  adulteration.     It  includes^  also,  the  full  analysis  of  every  sample  of 
submitted  to  the  analysts. 


INSPECTION    OF    FOOD. 
Ta  the  Honourflble 

The  Minister  of  Inknd  Bevenue, 
Sia,— I  h»Te  the  honour  to  Bubniit  my  Fourth  Report  regpccting  the  analysis  of  Food,  together  with 
the  reportfl  of  the  aualjBts  appointed  UDder  the  Act,  and  tabulated  Btatements  prepared  in  Ihis  Depart- 
ment of  the  rwults  of  the  ajialysig  of  the  yariooji  Bamplea  submitted  to  them, 

1.  The  following  atatement  in  a  summary  of  Uie  whole  number  of  aamples  analyzed.  fl 


Kiune  of  Bample. 


Albpicc 

Baking  Powder 

Bread 

Butter 

Cassia 

Cloves  

Cinnamon 

Ginger 

Quano 

Honey 

Mace   ,, 

Milk 

Kutmega.... 

Pepper    

Potted  Meats  and  Fish. 
Self  Ruling  Flour    . . . 

Sugar 

Tea 

Water..... -, 


Total 


Genuine. 


6 

19 

33 

146 

7 

a 

6 

6 

167 
3 

22 
37 
16 
81 
52 
25 


619 


Adidtcmted. 


10 
5 
1 

67 
1 
9 

16 
6 
5 

i 

76 

21 
■  * 
1 
9 
6 
1 

2a5 


Doubtful. 


42 


Totat 


16 

24 

24 

227 

1 

17 

19 

11 

6 

2 

6 

261 

3 

44 

38 

17 

101 

64 

26 


896 


2.  From  the  above  it  will  be  seen  that  eight  hundred  and  ninety-aix  samples  have  been  analyied, 
two  hundred  and  thirty-five,  or  a  httle  more  than  twenty^siz  per  oeut.,  were  adulterated,  and  forty-two 
are  returned  as  doubtful. 

3.  By  the  following  table  it  will  be  seen  that  a  perceptible  improvement  has  taien  place.  In  187( 
the  pexoeatage  of  adulteration  waa  61*66  ;  in  1879  it  has  fallen  to  26*22  per  cent. 
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Year. 

Genuiae. 

AdnltoraUsd. 

Doubtful. 

Total  Number 
Analjsted. 

Peroontajre  of 
AdaltcrntioD. 

1876 

87 
241 
623 

611) 

98 
947 

871 
236 

19 
42 

180 

488 
818 
890 

61-66 

1877 

50-61 

1878 

3H-33 

187» 

2«-22 

4.  The  analysis  of  twenty- four  samples  of  bAkiugpowder  shows  that  mjurions  cheraicalH  have  not 
b«e&  used  to  onjr  great  dJcgrec,  as  only  five  samples  out  of  the  tweoty-fonf  were  fousd  to  be  adulterated. 

6.  The  important  article  of  bread  appears  to  be  fairly  tcee  £rom  adulteration,  for  out  oi  twenty-four 
Sftmples  amvlyzed  but  one  was  adulterated. 

6.  Two  hundred  and  twenty-seven  samples  of  butter  were  analyzed  during  the  year.  Of  these  seven 
were  adulterated  and  fourteen  were  classed  as  doubtful.  The  adulterationB  being  principally  salt  and 
water ;  but  in  a  number  of  caHes  the  butter  was  rancid,  probably  owing  to  carelesEmesB  iu  packing. 

7.  Of  one  hundred  and  seventeen  samples  of  condiments  analyzed,  sixty-four  were  adulterated  and 
two  wer*'  of  doubtful  diaarctor.  The  adultijration  of  tliis  class  of  food  is  still  very  large,  but  there  has 
been  a  grodmil  improvement,  aH  the  following  table  will  show  i^ 


Year. 

Genuine. 

Adulterated. 

DoubtfiU. 

Total  Number 
Analysed. 

Percentage  of 
Adulteration. 

1876 

5 
24 
26 

39 
83 

loe 

64 

•  • 

•  • 

•  a 

3 

44 
107 
134 
117 

88*63 

1877..,...., .... 

77.57 

Iti7«.. 

BO'59 

1879 

5-4 -70 

8.  Two  htmdrt^-i  imd  lifty-ono  samples  of  milk  were  analyzed.  Of  these  seventy-six,  a  little  more 
than  tliirty  per  cent.,  were  adcUierated,  and  eight  samples  were  returned  m  doubtful.  This  ahowa  an 
improvement  of  ten  per  oent.  upon  last  year's  analyHis. 

9.  Of  one  huniired  and  one  sampiea  of  sugar  analyzed  nine  were  adultcrntod  and  eleven  doul>tful, 

10.  Of  Hixlyfour  aaniplee  of  ten  analyzed  six  were  reported  as  adulterated  and  six  doubtful. 

11.  Of  twenty- six  samples  of  water  analyzed  only  one  is  returned  as  bad, 

Bespectfully  Bubmitted, 

A.  BRUNEL. 
Defabti£Ent  of  lKtJkm>  Ebtenub,  CommiatiQiier  of  Inland  JUpt 

December,  SSiid  1879. 


AN  IMPROVEMENT  IN  THE  MODE  OF  ESTIMATING  NITRATES  BY  CRUM*S 

METHOD. 

By  Ai.fbs]>  H.  Allbn. 

I  HAVE,  of  late,  be^Ei  in  the  habit  of  employing  a  nitrometer  for  the  eBiimation  of  the  nitrates 
and  nitrites  in  water.  Half  a  litre  or  250  c.c.  of  the  sample  is  evaporated  almost  to  dryness 
and  transferred  to  the  tapped  limb  of  a  nitrometer  filled  with  mercury,  the  total  volume  of 
liquid,  }dus  the  rinsings,  being  restricted  to  2  c.c.  Concentrated  snlpbnric  acid  is  then  run 
in  till  the  tutal  balk  of  the  lii]aid  is  5  c.o.^  when  the  tube  is  agitated  as  ueual,  the  open 
end  of  the  nitrometer  remaining  tirmly  clamped  in  the  support.  In  the  ordiuary  course 
of  working,  it  would  now  be  necessary  to  allow  the  whole  of  the  mercurial  &oth  to 
subside,  adjust  the  level  of  the  mercury  in  the  two  limbs,  read  off  the  volume  of  gas, 
observe  the  temperature  and  barometric  pressure,  and  calculate  the  observed  measnre  of  gas 
to  the  standard  conditiouB.     Instead  of  doing  this,  1  employ  a  double  T^\aTQT£hK^«£t^'^ij6s>^>  ^ao^ 


I 

I 
I 


182 


THE    ANALYST. 


make  a  test  expenmeat,  side  by  side  with  the  sample.     The  standard  solution  I  empli 
one  of  nitrate  of  potassium,  containing  6*065  grammes  of  the  salt  per  litre.     20  e.c.  of  I 
solntion  contain  '1011  of  KKO^,  and  yield  28'58  o.c.  of  nitric  oxide  gas,  measnred 
15'6*^C  (not  O^C.)  and  760  m.m.  pressure*     Care  is  taken  to  make  the  volume  of  Iiqai( 
and  acid  in  the  standard  tabe  identical  with  that  in  the  expenmental  nitrometer.     On   the 
surface  of  the  mercury  in  the  open  limb  of  each  nitrometer,  I  pour  5  o.c.   of  a  mixture  of 
three  volumes  of  concentrated  sulphuric  acid  with  two  of  water,  so  as  to  have  a  liquid  of  the  _ 
same  density  and  measure  as  that  in  the  tapped  limbs.  I 

After  the  completion  of  an  experiment,  the  level  of  the  atfueous  liquids  in  each  limb 
is  made  identical.  By  operating  in  this  manner  it  becomes  unnecessary  to  wait  for  the  sub- 
sidence of  the  persistent  mercurial  troth  which  is  often  produced,  and  the  reading  may  be 
taken  as  soon  as  the  evolution  of  gas  has  ceased.  As  the  temperature^  barometrical 
pressure,  and  tension  of  aqaeous  vapour  in  the  two  nitrometers  are  necessarily  identical,  it 
only  remains  to  compare  the  volume  ol  gas  yielded  by  the  sample  with  that  obtained  froi 
the  20  CO.  of  standard  nitre  solution,  in  order  to  ascertain  the  amount  of  nitrateSj  &g.j 
the  water. 

20  c,c.  of  nitre  solution  equal     *054  grammes  of  N,Oj, 

•062        „        „    NO,. 

If  II  II  i»  'U14  ,1  ,,         Si, 

In  an  actual  experiment^  I  obtained  from  a  quarter  litre  of  drinking  water  27*0  c.c. 
of  nitric  oxide,  while  the  gas  from  20  c.c.  of  the  nitre  solution  measured^  under  similar 
conditions,  28*9  c.c.     Hence 

23"9     :     27-0     =     0-054     :     0-061      N.O, 
23'9     :     27-0     =     0-OM     :     00116 

These  figures  work  out  to  17 '08  grains  per  gallon  of  NjO,,  and  3*25  grains  of  N, 

In  practice  it  is  not  necessary  to  make  a  test  expenmcnt  every  time.     If  the  tap  of  the 
nitrometer  be  tight,  the  standard  meaatire  of  gas  obtained  from  the  nitre  solution  may  bo^ 
kept  for  an  indetinite  period.  | 

Test  experiments  which  I  have  made  with  solutions  of  nitrates  have  shown  that  the 
method  is  capable  of  very  considerable  accuracy,  and  might  probably  be  found  very  con- 
venient  for  the  assay  of  commercial  nitre  and  nitrate  of  soda. 

Oram's  process  is  one  which  is  well  known  to  give  good  results,  and  the  nitromet< 
has  been  applied  to  it  independently  by  other  chemists  ;  but  the  method  of  working  abovi 
described  adds  so  mach  to  the  rapidity  and  convenience  of  the  process  in  actual  practicej 
that  it  appeared  desirable  to  call  attention  to  it. 


5* 

N. 


milar 

H 


ON  A  SUBSTITUTE  FOR  ALUM  IN  MAKING  BBEAD. 

By  C.  EsTcouRT,  F.I.C. 

About  six  months  ago  my  attention  was  called  to  the  use,  by  bakers,  of  a  componnd  (in 
liquid  state)  which,  it  was  said,  would  replace  alum  completely.     As  is  the  oa6e|iii  connectioa^ 
with  all  trade  secrets,  there   was  a   difficulty  in  obtaining  any  definite  information  which 
would  enable  one  to  form  a  judgment  upon  the  matter.     It  happened,  however^  that  abontj 
Hie  time  named  1  received  from  a  baker  a  smaU  bottle  of  this  liquid,  together  with  a  loaf 
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which  I  was  informed  it  bad  been  used.  The  loaf,  upon  analysis^  gave  alumina  equal  to 
21  graina  alum  per  41b.  loaf;  io  I  drew  the  not  unfair  inference  that  some  ingenious 
person  had  introduced  to  the  baking  trade  some  compound  of  alumina,  not  alum  itself,  and 
could  therefore  assert  that  no  alum  had  been  used  in  the  compound. 

A  qualitative  analysis  of  the.  liquid  showed  Al — Ca  in  small  quantity,  Mg — NH^ — ^Nft 
in  large  quantity,  whilst  the  acids  present  were  found  to  be  phosphoric,  HCl.  and  H^SO^, 
but  principally  H,80^,  which  it  was  assumed  was  used  to  keep  the  phosphates  in  solution. 

Upon  the  evidence  of  the  Al  found  io  the  loaf  I  gave  the  opinion  that  the  use  of  the 
liquid  would  be  improper  and  unsafe. 

Since  then,  upon  various  occasions,  I  have  received  samples  of  hquid  said  to  be  (in  the 
principal  constituents)  like  the  one  I  had  examined,  but  said  tr»  be  so  improved  as  to 
contain  no  alumina.  All  these  samples,  however,  differed  one  from  another  so  much,  that 
I  advised  the  persons  consulting  me  it  was  unsafe  to  use  them  without  guarantee  that  no 
^esh  changes  would  be  made  in  them  by  the  vendor.  During  the  past  month  I  have  agaiu 
had  submitted  to  me  for  examination^  by  a  large  baker  here,  a  sample  of  the  liquid,  together 
with  a  loaf  in  which  it  is  said  to  have  been  used.  The  sample  is  now  declared  by  the 
inventor  to  be  perfection,  and  certainly  practically  gives  no  alumina  in  bread  in  which  it  Ik 
used. 

I  give  below  the  result  of  quantitative  analysis  of  the  liquid  : — 

Sp.gr.  ateo  =  1174. 

In  100  parts  by  measure. 
Free  Phosphoric  Add^  calculated  aa  HaPyOg H-58 

liases.  Pyrophosphate  . » tj'94 

Bitio  Bnlphate 639 

Sodium  Chloride  ....... ............. traces. 

The  compound  is  therefore  mainly  magnesium  phosphate  kept  in  solution  by  phosphoric 
acid. 

The  bread  sent  was  said  to  have  been  made  firom  poor  English  flour,  which  would  not, 
owing  to  deficiency  in  gluten,  have  made  a  presentable  loaf  without  alum.  It  was  found  to 
be  beautifully  white,  firm,  and  yet  well  asrated.  The  air  spaces  of  the  loaf,  shown  when  it 
was  cut  through,  were  very  numerous  and  of  a  uniform  size.  The  total  amount  of  alnmina 
found  in  it  equalled  rather  less  than  10  grains  of  alum  per  4  lb.  loaf,  which,  as  will  be 
remembered,  does  not  much  exceed  the  quantity  allowed  for  by  some  analysts  as  being 
naturally  present. 

Whether  or  not  such  a  compound  can  be  safely  used  in  bread  is  a  question  of  vital 
importance,  both  to  the  general  public  and  the  baking  trade.  If  the  compound  is  declared 
by  competent  medical  authorities  to  be  innocent  in  its  results  in  the  smaU  quantities  used, 
there  is  no  doubt  it  will  bo  a  great  boon.  Wet  harvest  times  result  in  large  quantities  of 
wheat,  which  wheat,  when  ground^  cannot  by  itself  be  made  into  presentable  food  for  man 
without  the  use  of  the  admittedly  iDJurious  drug — alum.  Thus  this  quality  of  wheat  is  not 
available  for  use  by  bakers  who  prize  a  good  name  ;  but  if  the  use  of  this  compound  can  be 
proved  to  be  innocuouB  it  would  render  possible  the  use  of  such  flour  to  the  mutual 
advantage  of  both  the  public  and  the  agrioultomts — the  ono  obtaining  cheaper  bread,  and 
the  other  being  saved  from  that  partial  ruin  which  is  so  often  the  result  of  a  bad  harvest. 
I  am  "laking  experiments  as  to  quantities  used,  and  ?rill  g^ve  the  t^«^\i&  m  '^SslS.xo^  ^vsi^ux. 
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ABSTRACTS  OF  PAPERS  READ  BEFORE    THE    BRITISH   PHARMACEUTIC 

CONFERENCE  AT  SWANSEA, 

Determination  op  the  Str£Kotb  of  Alcoholic  Solutionb  of  Chlobofoem 

Rbpobt  on  Commebcial  Specimens  of  Sal  Yolatilk  and  Chloric  Ethee. 

Me,  Tfi&ESH  had  Bent  a  letter  to  about  100  chemistB,  incladiDg  the  beads  of  most  of  tha 
best-known  dispensing  establishments,  asking  them  what  they  were  in  the  habit  of  dispensing 
and  retailing  when  chloric  ether  (eth*  chlor.  or  sp.  eth.  chlor.]  and  sal  volatile  (sp.  anunon.  h 
CO.  or  sal  volatil)  are  prescribed  or  asked  for.  | 

Tho  replies  showed  that  27  firms  used  sp.  chlorof.  B.P.,  II  used  Duncan's  chloric  ether 
only,  14  used  a  solution  of  chloroform  in  alcohol  stronger  than  the  B.P. ;  6  others  who 
replied  used  special  products  of  their  own. 

Respecting   sal   Tolatile,  44   employ  sp.    ammon.    arom.  B.P.,    exclusively,   both  iol 
dispensing  and  retailing ;  G  use  sp.  ammon.  co.  P.L.,  1836  ;  6  use  special  preparations  of 
certain  makers.     Many  chemists,  the  author  added,  invariably  use  sp.  ammon.  ar.  B.P. 
for  dispensing,  but  retail  special  preparations  as  sal  volatile. 

Mr.  Thresh  had  also  obtained  samples  of  chloric  ether  and  sal  volatile  from  manu- 
facturers or  large  wholesale  houses,  with  three  from  retail  houses. 

All  the  ^ms  to  whom  he  wrote  sent  two  or  more  samples,  in  many  cases  with  replies 
explaining  what  course  they  usually  followed  under  the  circumstances.     Many,  for  chloriefl 
ether,  supplied   Duncan's  preparation  ;  others   "  special  distilled   products  ;*'  others   the 
B.P.  sp.  chloroformi ;  and   others,  solutions  of  chloroform  in   spirit,  stronger  than    the^ 
B.P.  preparation.     The  samples  obtained  were  20  in  number,  sp.  gr.  from  *86I  to  *922jH 
and  in  percentage  of  chloroform  (by  volume)  from  2  to  12]  per  cent.     He   was  rather 
anrprLsed  at  the  small  percentage  of  chloroform  contained  in  the  distilled  '*  chloric  ethers.' 
There  seems  to  be  an  impression  abroad  that  this  preparation,  though  more  miscible  witJi 
water  than  the  B.P.  sp.  chloroformi,  is  richer  in  chloroform.     This  is  a  fallacy.     The  pre- 
paration which  so  many  understand  to   be  intended  when  *'  chloric  ether  "  is  prescribed 
contains  only  from  2  to  b  per  cent,  of  chloroform,  although,  judging  from  its  specific  graTi|i^ 
(which  has  deceived  so  nmny),  it  would  contain  7  to  9  per  cent,  ^^H 

With  regard  to  sal  volatile  Mr.  Thresh  found  that  with  perhaps  one  exception » 
every  wholesale  house  made  a  sp.  ammon.  co.,  besides  the  B.P.  sp.  ammon.  aromat. 

His  exarEunation  of  the  samples  sent  him  proved  that  the  special  preparations  varied  In 
specific  gravity  from  '640  to  *954j  and  the  percentage  of  ammonia  from  -81 B  to  2*826.  Hal 
was  not  surprised  to  meet  with  a  good  deal  of  variation  in  these  articles,  but  he  thought  it 
was  unsfttisfactory  that  the  samples  of  B.P.  should  also  prove  very  different  in  their  chemical 
characters.  Among  these  the  specific  gravity  ranged  from  '885  to  *894,  and  the  percentage 
of  ammonia  from  1'067  to  2*849.  It  was  also  found  that  there  was  no  ratio  whatever  as 
to  the  proportion  of  ammonia  present  in  the  free  form,  or  as  carbonate. 
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Ebstoration  of  Discoloured  Sysup  of  Iodide  of  Ibon. 

By  T,  B,  Gfwes,   F,C.S, 

Thi  author  agrees  with  otber  writers  that  this  syrup,  if  made  Moording  to  the   British 

I'Juusmeopwm,  mih  puro  sugar  will  keep  fairly  well,  so  that  weli-aocastomed  dispenaiiig 
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eatablislimentfl  fail  to  geo  any  difficalty  in  the  matter.  Bnt  those  who  perhaps  are  not 
ealied  apon  to  dibpense  the  article  onco  in  a  mouth  often  find  on  searching  the  onpboard  that 
the  Bjmp  without  some  treatment  ib  not  presentable. 

The  discoloration  of  eyrup  of  iodide  of  iron  is  doubtleee  due  mainly  to  the  presence  of 
free  iodine  ;  when  turbidity  is  present  there  ia  probably  also  a  basic  persaJt  of  iron  in 
suspension  which  adds  to  the  eilect.  To  get  rid  of  both  of  these  it  is  only  necessary  to 
dilute  the  syrup  with  say  a  third  of  its  volume  of  water,  to  boil  briskly  for  a  few  minuteSi 
then  filter  through  paper,  and  finnlly  reduce  by  evaporation  to  its  original  bulk.  The  syrup 
will  then  have  resumed  its  original  appearauce. 

The  strength  of  the  preparation  will  not  have  been  materially  altered  by  this  treatment, 
for  it  takes  a  wonderfully  t$mall  quantity  of  iodine  in  the  free  state  to  colour  a  large  amount 
of  liquid.  Tbis  treatment  by  boiliug  was  not  new.  ''  It  had  been  suggested,"  Mr»  Groves, 
Haid^  '*  by  some  writer  whose  name  I  have  unhappily  forgotten,  bnt  whose  usefal,  though 
often  nnusedf  suggeetion  has  not  escaped  me/* 

Mr.  Groves  had  made  some  experiments  with  the  object  of  avoiding  the  delay 
attendant  on  the  process  already  mentioned. 

When  a  persalt  of  iron  is  brought  in  contact  with  a  solable  iodide,  the  salt  is  reduced 
to  the  proto  condition »  and  &e6  iodine  is  eliminated.  It  was  at  one  time  thought  that 
under  these  eircnmstancea  a  per-todide  was  formed,  but  Mr.  Squire,  Jan.,  tome  years  since 
proved  conclusively  that  such  was  not  the  case  by  showing  that  the  colour  could  be  removed 
from  such  a  liquid  by  simply  shaking  it  with  an  ordiDary  solvent  for  iodine,  such  as 
benzine  or  chloroform.  However,  if  to  such  a  liquid  containing  iodine  in  solution,  caustic 
potash  or  soda  be  added,  precipitation  of  ferric  oxide  will  result,  and  the  iodine  will 
combine  with  the  base  of  the  precipitant.  Applied  to  a  discoloured  syrup  of  iodide  of  iron 
the  process  does  not  answer,  and  that  probably  because  the  sugar  exercises  a  solvent  action 
on  the  precipitated  oxides.     In  ftvct,  it  is  alter  filtration  more  discoloured  than  ever. 

Mr,  Groves  had  formerly  pointed  out  the  effect  produced  by  the  presence  in  the  syrup 
of  a  trace  of  phosphoric  acid,  which,  by  seizing  at  the  moment  of  its  formation  the  per-oxide 
of  iron  and  rendering  it  insoluble,  effectually  prevented  the  reaction  ending  in  the  elimination 
of  free  iodide  that  would  otherwise  have  resulted.  Syrup,  even  dilute,  would  keep  for  years 
after  being  so  treated »  but  of  course  one  gets  instead  of  the  discolouration  the  slight 
turbidity  occasioned  by  the  deposit  of  perphosphate  of  iron  ;  this,  however,  being  colourless 
and  easy  of  removal  by  deposit  or  filtration,  is  of  but  little  moment.  Addition  of 
phosphoric  acid  to  syrup  ahready  discoloured  is  of  no  avail ;  the  mischief  has  been  done, 
and  no  persalt  remains  for  it  to  act  upon.  If,  however,  previous  to  the  addition  of  the  acid, 
a  few  drops  of  liquor  potassie  be  stirred  into  the  syrup  the  colour  disappears  almost 
immediately,  and,  the  acid  being  in  slight  excess,  will  not  again  return. 

Thus  he  found  by  experiment  that  when  to  half  a  fluid  ounce  of  syrup  discoloured  by 
one  drop  of  liquor  ferri  per-chloridi,  he  added  enough  liquor  potassse  (the  amount  would 
vary  according  to  the  acidity  of  the  syrup)  to  produce  a  distinct  greemsh  colouration,  the 
farther  addition  of  two  drops  of  dilute  phosphoric  acid  restored  the  syrup  to  its  original  tint. 

Mr.  Groves  prefers  this  method  to  the  well-known  use  of  hyposulphite  for  this  purpose, 
though  he  expected  it  would  be  regarded  as  hateful  and  un«Qithi(x!^x  ^^  ^i»ts^. 
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CORRESPONDENCE. 
[The  Editors  are  not  responsibld  for  the  opinions  of  ib&ir  Corre^pondcuta.] 

To  TITB   Bj>ITOR   of  *' Th«   AstALYBT." 

8iiif — I  notice  in  the  July  number  of  Tb£  AxkLteT  yon  give  the  analysis  of  eome  oanned 
Yon  say  **  both  are  preserved  in  water, **  and  give  the  percentage  of  aolid  matter  prvsent  as  '*5*52." 
think  you  are  mifltaken  as  regards  the  water.    No  water  ie  added  in  camiing  tomatoes  in  thia  country. 
The  main  trouble  with  the  cannurfi  is  tlie  exocAH  of  juice  contained  in  the  tomatoes. 

1  have  just  determined  the  amount  of  water  in  a  tomato  selecto<i  aa  ao  avera^.  It  was  perfootly 
ripe,  and  when  ekimi^d  and  cored  weighed  127*5  Krnma.  Ou  drying,  it  Itit  a  retudue  of  7  grams  of  RoUd^ 
matter,  or  i5-40  per  cent.,  a  result  anfflciently  near  your  own  fignrea. 

Raving  just  vidted  ont.'  of  the  hirgest  factories  alRiut,  yon  may  be  interested  in  a  description  of  the 
process  used. 

The  tomatoes  are  raised  in  the  sarrounding  country  here— chiefly  iu  Arlington  and  Belmont,  whic 
lie  tttujut  six  or  aeven  miles  north- we&t  from  Boston.     The  kind  preferred  at  preeent  ore  known  a* 
BoMton  Market ;  tlie.«bti  arc  a  smooth,  compact  tomato,  weighing  from  150  to  2i)0  grama ;  they  are 
solid  being  well  tilled  with  meat  and  very  few  seeds.      These  are  brought  in  daily  and  sold  to  the 
factoricH.    At  the  factoi^  they  are  emptied  a  buahol  at  a  time  into  a  wire  basket,  and  then  ecalded  bj] 
dipping  into  a  tank  of  boiling  water.     They  arc  then  removeil  to  a  large  table,  when  they  are  sorted  into] 
tirsts  aud  seoond^only,  the  ripest  being  packed  ab  lirsts.    They  are  then  measured  out  into  paiU  holdisigj 
about  tt  peck  each,  and  p&saed  on  to  the  ekinDcrs  who  carefully  skin  aud  core  them.    They  are  the 
ready  for  lacking.     The  cans  are  filled  by  hawd,  the  tomatoes  being  packed  as  closely  as  possible  into  thi 
can.     It  is  found  at  this  stage  of  the  oi>eiiiliou  that  the  juice  is  present  in  excess  and  a  oortitiderable , 
portion  of  it  is  thrown  away.    No  watej"  is  evuT  used,  as  the  tomatoes  furnish  more  than  enough.    After  i 
the  can.s  are  tilled  to  within  an  eighth  of  an  inch  of  the  top,  the  lid  is  placed  upon  them  and  .^oldered^ 
fast.     A  small  hole  is  then  punched  in  It,  and  tlic  cau?  tire  placed  in  a  hot  bath  until  steam  issues  from 
the  hole;    they  are  then  removed  from  the  bath  and  allowed  to  cool  slightly  and  sealed  ;  they  are  tlien 
returned  to  another  bath  in  which  they  are  boiled  from  30  to  45  minutes ;  from  this  bath  they  are 
removod  to  a  cooling  room.    Next  morning,  when  cooled,  Uiey  are  stacked.    At  the  end  of  the  packing 
season  the  cans  are  examined  and  those  which  have  spoiled  are  rejected.    The  condition  of  a  can 
alinoHt  always  Ih>  told  from  an  examination  of  the  uutgide.     A  can  in  good  order  has  the  ends  conoai 
If,  on  the  other  hand,  the  ends  are  convex,  it  is  ahnoet  certain  that  the  can  is  spoiled. 

Yours  respectfuUy, 

Bo»t(fti,  MiUH.,  Augutt  S3rd,  1880.  B.  P.  SUAKPLEa 


REVIEWS* 
Tables /or  the  AnalyH$  of  a  Simpls  Salt,     For  wi€  in  School  Laboratorisg, 
By  A.  ViNTBB,  M.A.     London :  Longmans,  Green  &  Co. 
Thib  little  pamphlet  gives  in  its  first  pages  the  more  simple  and  characteriBtic  tests   for 
the  metals  and  basie  radicles,  following  which  are  a  series  of  tables  for  the  detection   of 
bases  and  acids.  ^ 

Although  this  work  might  have  been  written  with  ease  by  any  fairly  good  chemical  student 
with  a  text- book  of  qnahtative  analysis  before  him,  yet  it  certainly  does  contain  errors  that 
oven  a  stadent  would  hardly  have  made.  For  initance,  under  ''  Lron,"  after  heating  the 
salt  with  Na.CO,  and  KCN  upon  charcoal,  the  following  test  is  given : — **  Dissolve  the 
powder  in  HNO^  +  HCl. ;  add  to  the  solution  a  solution  of  ferrocyanide  of  potassium  and 
observe  the  deep  blue  precipitate."  The  presence  of  **  aqua  regia/'  together  with  ferro- 
cyanide of  potassium  is  certainly  calculated  to  give  an  unreliable  result.  Under  **  examina- 
tion of  solution  for  acid.*'  *' Calcium  chloride  precipitates."  "Lineutral  solution/'  Car- 
boaio,  white,  soJable  in  Acetic  acid."     We  do  not  know  of  any  soluble  oarbonate  that  gives  ft 


fuviral  solntion.     Other  instaacea  migbt    be    given    that  would  eertainly  mislead   the 
examiner  of  a  *'  simple  salt/' 

We  have  already  qaite  sufficient  works  npon  qaalitative  analvsis  ;  but  should  the  subject 
be  eplit  up  into  a  number  of  small  branches,  and  each  of  these  have  works  espeoiidly 
devoted  to  their  attention  (even  supposLag  them  to  be  free  from  error)  we  fear  that  our 
bookshelf  will  become  filled  with  a  mass  of  useless  material. 

♦*  There  have  been  many  chemistries  of  late, 
For  now-ft-days  each  chemist  writes  a  book ; 
Some  have  a  lucky,  Bomc  a  luckless  fate/' 


Contributiont  to  the  Chemistry  of  Bast  Fibret* 

By  E,  J.  Bevak  and  C.  F.  Cboss*     Manchester :  Palmer  &  Howe,  Princess  Street. 

This   work  is  printed  from  a  paper  read  before  the  Owen*s  College   Chemical  Society 
and  gives  the  results  of  a  carefully  conducted  research,  more  especially  upon  jute. 

The  preparation  and  eBtimation  of  pure  cellaloso  in  the  hbre  occupies  a  great  portion 
of  the  paper.  Several  methods  were  employed:  Schubs's,  with  dilute  HNO,  and  KCIO^; 
Miiller's,  by  treating  the  hbre  with  bromine  water;  and  a  process  devised  by  the  authors,  which 
seems  to  have  been  the  simplest  and  best.  The  jute  was  boiled  in  weak  alkali  and  exposed 
in  the  moist  state  to  the  action  of  chlorine ;  the  chlorinated  hbre  plunged  Into  a  boiling 
solution  of  sodium  sulphite,  and  then  into  a  boiling  solution  —1  per  oent. — of  NaHO. 
Pure  cellufose  was  thus  obtained  with  a  single  ehlortnation,  gi^Qg  a  higher  yield  by  about 
3  per  cent,  than  the  other  methods,  aud  the  Bbres  were  less  broken.  Chloriue  forms  a 
yellow  compound,  soluble  in  alcohol,  and  glacial  acetic  acid,  from  which  it  is  preci- 
pitated by  waterr  It  is  coloured  violet  by  ammonia  ;  with  sodium  sulphite  '*  the  orange 
yellow  slowly  gives  place  to  a  magnificent  magenta  of  great  purity.''  It  dissolves  in  con- 
centrated sulphuric  acid,  and  has  the  following  formula  :  Cf^U.,fi\fl,j^  A  body  giving  the 
same  reactions  was  prepared  from  Esparto.  Other  produote  were  obtained  and  analysed 
a  carbohydrate  reducing  Fehling^s  solution,  &o. 

This  is  a  very  interesting  paper,  and  it  may  become  of  much  value  when  the  authors 
have  finished  their  research,  and  apphed  their  methods  to  the  numerous  other  vegetable 
fibres  now  in  general  use. 


LAW     REPORTS, 

Milk  Certijleate  thould  state  whether  any  Change  lias  taken  place  in  constitution  of  Sample : — 

At  Lambeth,  a  milk  dealer  namal  Martial,  cunying  on  bnsincsB  in  Waterloo  Street,  Cambcrwell, 
uppearecl  to  a  BUnmions  taken  oat  by  the  Vestry  of  Camberwell  for  geUing  »*dulterjvted  milk.  Mr.  MaaBey, 
316,  Cambcrweli  New  Road,  for  the  doftJidanl,  »aid  lie  hud  to  ranke  an  objection  which  he  tboui^ht  Mb 
Worship  would  agree  wa«  fatal  to  the  caao  beiug  proceeded  witli.  Aocordicg  to  the  18ih  section  of  the 
Act  a  certAin  form  of  oertifieAte  was  to  he  given  by  the  utud^^st,  and  his  Worebip  in  the  echedale  of  the 
Act  wotild  find  tbe  following  word*  uppeiided  ;  '*  In  thts  oa«e  of  a  certiticttte  regiirding  milk,  butter,  or 
Huy  article  habic  to  decomposition,  the  analyst  shall  speciaUy  report  wbeth(*r  finy  ohange  bus  takon 
pUioi4  in  the  constitution  of  the  axticlc,  that  would  intefere  mih  the  analysis."  The  certifiertte  of 
Dr.  Bomays  produced  ujerely  stated  the  milk  wrts  adulterated  to  the  citt^nt  of  6  per  cent,  of  Hddfd  water 
but  did  not  report  as  rotiuircd,  and  be  (Mr.  MaaHcry)  contended  that  the  certificate  waanot  BuiUcicnt,  lavH 
Die  Dummona  must  be  dtsfuisaed.  Insp(H.'tor  Mackny,  ou  the  part  of  tho  prosecution,  aaid  auch  an 
objoctioa  had  not  bcfoie  been  raised.    Mi.  Saundors  tiaid  that  might  be  ao.    He  waa  o(  Us.,  y&j^mei^ 
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opinion,  and  therefore  diemissed  the  snmmons.  Mr.  Massey  asked  for  costs,  bat  Mr.  Sannders  declined 
to  grant  any,  on  the  ground  that  the  case  had  not  been  {heard  on  its  merits.  Mr.  Mackay  dedined  the 
risk  of  an  adjoomment. 

Skimmed  Milk. — Large  Profits  and  Small  Fines, 

Richard  Wright,  milkscUer,  of  Handsworth,  was  summoned,  at  the  instance  of  Mr.  Hordear, 
Inspector  under  the  Food  and  Drugs  Act,  for  selling  adulterated  milk.  The  defendant  said  he  sold  the 
milk  for  Mrs.  Bullock,  but  it  was  proved  that  he  bought  the  milk,  which  was  skimmed,  from 
Mrs.  Bullock's  bailiff  at  B^d.  per  gallon,  and  sold  it  to  Mr.  Herder's  assistant  at  4d.  per  quart.  The 
ansdyst's  certificate  stated  the  milk  to  contain  17  per  cent,  of  added  water.  The  defendant  was  fined 
5s.  and  £3  16s.  costs,  with  the  alternative  of  one  month's  imprisonment. 

A  Milkman  Eight   Times  Fin^d :  — 

At  the  Manchester  City  Police  Court,  on  the  25th  ult.,  Richard  Melling,  farmer,  Crowcroft  Farm, 
Levonahulme,  was  summoned  for  selling  milk  which  had  been  adulterated  with  water.  Mr.  Rook, 
Superintendent  of  the  Corporation  Nuisance  Department,  prosecuted,  and  Mr.  Cobbett  appeared  for  the 
defence.  Inspector  Sherwin  deposed  that  he  purchased  a  quart  of  defendant's  milk  on  Sunday,  the 
1st  August,  for  analysis.  Mr.  Estcourt,  the  City  Analyst,  stated  that  the  milk  contained  14  per  cent,  of 
added  water.  Mr.  Cobbett  said  the  defence  was  that  just  before  the  inspector  asked  for  the  milk  the 
defendant's  supply  had  run  short.  In  order  to  furnish  the  rest  of  his  customers  with  milk,  a  quantity 
was  purchased  from  another  milk  dealer,  who  was  unknown,  and  it  was  from  that  milk  the  inspector 
obtained  his  quart.  Mr.  Rook  said  that  the  defendant  had  already  been  convicted  seven  times,  and  had 
paid  an  aggregate  of  £110  in  fines.  In  February,  1875,  the  defendant  was  fined  £15  and  costs  for 
selling  adulterated  milk ;  in  July,  1876,  £20  and  costs  by  the  county  magistrates ;  in  November, 
1877,  Margaret  Melling,  defendant's  daughter,  refused  to  supply  milk  to  an  Inspector,  and  a  fine  of  £10 
and  costs  was  imposed;  in  September,  1878,  Eliza  Melling,  defendant's  wife,  declined  to  serve  an 
Inspector,  and  the  Bench  inflicted  a  penalty  of  £10  and  costs ;  in  December,  1879,  defendant  was  fined 
£10  and  costs  for  selling  adulterated  milk,  and  during  the  present  month  his  wife  refused  to  supply 
milk,  and  a  fine  of  £5  and  costs  was  imposed.  The  Bench  remarked  that  it  seemed  to  pay  the  defendant 
better  to  incur  heavy  fines  than  to  sell  pure  milk.    He  would  be  fined  £20  and  costs. 

At  the  Northern  Divisional  Police  Court,  Dublin,  Maria  M'Gowan,  dairykeeper,  of  1,  Vavasonr 
Place,  was  summoned  for  selling  milk  adulterated  with  13  per  cent,  of  water.  The  Magistrate  remarked 
that  on  a  former  occasion,  when  a  question  was  raised  about  milk  adulterated  to  the  extent  of  13  per 
cent.,  which  was  certified  by  Professor  Tichbome  to  be  pure  after  it  was  condemned  by  Dr.  Cameron, 
the  sample  was  sent  over  to  Somerset  House,  and  a  certificate  came  back  agreeing  with  Professor 
Tichbome's  analysis,  that  the  milk  was  pure.  After  that,  he  did  not  known  what  course  to  adopt 
in  future,  but  he  supposed  he  would  have  to  make  that  allowance  in  the  analysis.  However,  in 
the  present  instance,  he  would  allow  the  case  to  stand  for  the  return  of  Dr.  Cameron,  who  was  at 
present  on  leave. 

Refusal  to  Serve  Inspector  by  Milkman  Delivering  Milk  at  Houses.  Summons  Dismissed : — 
In  the  Southern  Divisional  Police  Court,  Dublin,  before  Mr.  O'Donel,  a  number  of  snmmons  come 
on  for  hearing,  in  which  several  milk  vendors  in  the  Pembroke  Township  were  charged  with  having 
refused  to  sell  samples  of  milk  to  the  Sanitary  Inspector  of  the  Commissioners.  In  the  case  of  Patrick 
M'Donnell,  the  inspector  deposed  that  on  the  19th  inst.  he  saw  the  defendant  selling  milk  at  various 
houses,  but  when  he  demanded  a  sample  of  milk,  and  tendered  a  penny  for  it,  the  defendant  refused  to 
sell.  Mr.  Curran,  for  the  defence,  contended  that  the  law  requires  that  the  exposure  for  sale  should  be 
in  a  public  place,  in  order  tliat  the  refusal  to  sell  might  become  au  offence.  There  was  no  exposure  for 
sale  in  a  public  place  in  this  instance,  and  the  fact  of  the  demand  of  the  inspector  having  been  made 
on  the  road  would  not  bring  the  case  within  the  section.  Mr.  Fitzgerald,  for  the  Commissioners, 
contended  that  the  facts  of  the  case  were  sufficient  to  warrant  the  Court  holding  that  the  sale  was  in  a 
public  place.  His  Worship  held  that  the  summons  could  not  be  sustained.  It  appeared  that  if  the  milk 
had  been  sold  to  purchasers  in  pursuance  of  a  contract,  the  inspector  would  be  entitled  to  demand  the 
sample,  whethor  the  delivery  was  made  in  a  public  place  or  not.  No  evidence  was  tendered  that  in  any 
of  the  cases  immediately  before  the  Court  any  such  contract  existed.  Mr.  Fitzgerald  asked  to  have  a 
case  stated  for  the  superior  Court.  The  Magistrate  suggested  that,  before  doing  that,  he  should  in 
Injure  bring  the  householders  into  Court  to  see  if  a  contract  eidsted. 
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Ptreentage  of  AduUrratton  ghould  tt  Stated: — 

At  the  Wolverhampton  Police  Court  lust  month*  before  Mr.  W,  F.  F.  Bonghfiy.  atipendiaiy, 
Mr.  OharltNs  A.  Hickman,  grocer,  86ti«ley,  was  BUnMnoned  by  Mr,  J»  0.  Horder,  Inspector  umler  the 
Sale  of  Food  antl  iJruge  Act,  (or  ticilintf  mSvo  not  of  tho  catarc  and  tubstuncG  demanded  by  the 
prircljoa^r.  An  awsistftnt  to  Mr,  Horder  wtnt  to  dcfc^drtrifs  tihop,  on  July  :J;{rd,  lor  m  qnarter  of  a  pound 
of  coffee,  whiob  was  served  in  a  canister  supplied  l>y  CuHMell,  {Smith  &  Co.,  on  which  were  the  worda 
*•  Mirttire  of  Chicory  and  Coflec.*'  A  ct'i tilioAtp  from  Mr.  Jones,  tlie  Coimty  .UnUj^^t,  was  put  in, 
gtiiting  that  the  article '*  was  pmcticfdly  all  chicory."  Mr.  Wdloock,  for  tha  defendant,  said  that  tho 
Act  of  Parliamtjnt  required  that  the  percentage  of  aclult^mtion  ghould  be  stated,  uid  that  there  was  no 
case.    The  Stipendiaiy  concuired,  and  tlic  case  was  diBnuBsed. 


SaU  of  Paregoric  containing  na  Opium  :  — 

At  the  Town  Hall,  ShefScld.  before  T,  W.  Roilgere,  Esii.,  and  DaTid  Word,  Esq.,  Mr.  St<?phen 
Midiiletou,  (STOCGT,  51,  Harveat  Lane,  waa  aummoned  under  Section  6  of  the  Sale  of  Food  and  Drugs 
Act,  for  Belling  1  oz.  of  paregoric,  wliieh  was  not  of  the  nuttire  and  aabatauce  demanded  by  the 
purchaser,  being  deBtitute  of  opinriu  The  Town  Clerk  (iMr.  Yeomans)  prt»Be<.mted,  and  Mr.  Parker 
Rhode*,  of  Rotherlmni.  defended.  On  Jun«^  25th  luBpectdTb  Brrunmer  and  Bmumings,  of  the  Health 
I>epArtmeiit,  went  to  the  di^fendant's  shop,  and  nskcyl  for  '1  oz.  of  parogork.  They  were  not  aware  that 
the  defendant  sold  paregoric  ;  bnt,  being  in  the  neighbourhood,  went  in  for  the  purpoae.  Thu  defendant 
took  down  abckttle  from  a  shelf  liehiuJ  him,  and  remarkoil  that  he  wan  not  obliged  to  aoll  any  of  it  to 
them.  He  was  told  that  if  he  refused  to  ^U  he  was  liable  to  a  peuaity  of  £10  under  the  Act,  and  the 
defendant  thereupon  sold  i  oz.  of  what  purported  to  be  paregoric.  He  previoasly  told  the  officers  to 
look  at  tlie  labels  upon  tlie  bottles,  which  eaid  •'  Paregoric  substitute,  without  opium.  This  article  it 
guaranteed  to  oontatn  no  opium,  or  any  other  ingredient  preaoribcd  by  the  new  Pharmtiey  Act,  1868." 
The  defendant,  in  giving  the  offioerB  4  02.  of  the  contents  of  the  bottle,  remarked,  "  I  give  it  you  for 
what  it  is  worth."  The  officers  then  paid  Is.,  and  divitkxl  what  they  recei'Pcd  into  throe  portions,  one 
of  which  wiia  left  with  the  defendant,  one  was  reaorved  for  themselves »  and  the  remaining  purtiou  waa 
at  once  forwarded  to  Mr.  A.  H.  Allen,  the  Borough  Analyst,  to  be  analyRcd.  Mr.  Allen  said  he  found  as 
the  fOBult  of  his  laoalysin  that  the  sample  was  dcBtituto  of  opium,  which  was  the  roost  important 
ingredient  in  the  medicine  known  as  paregoric  or  puregoric  elixir.  The  material  being  destitute  of 
opium,  he  was  of  opinion  that  it  was  not  paregoric.  Cross-examined  by  lilr.  Parker  Khodes,  Mr*  Allen 
said  in  what  waa  popularly  known  as  paregoric,  opium  was  a  couBtituent  part.  The  word  '*  paregoric  *' 
signified  soothing.  Opium  was  not  the  only  sedative  known  to  medical  science.  Dr.  Hime,  Meilical 
Officer  of  Health,  said  opium  was  an  essential  part  in  the  composition  of  paregoric.  In  its  popnliu* 
sease,  paregoric  was  a  medicine  conttiining  opium,  and  included  other  ingreilients.  Crosa-exomlned  by 
Mr.  Parker  Rhodes :  In  Dr.  Poreira's  Materia  Medica  it  was  stated  that  there  could  b©  parf^oric 
without  the  presence  of  opium,  but  that  waa  not  the  common  belief,  ilr.  Porker  Rhodes,  for  the 
defeadont,  aaid  he  was  instructed  to  appeal,  not  by  the  defendant,  but  by  the  firm  who  manufactured 
the  oompotind.  The  reason  it  contained  no  opium  was  this :  The  law  prohibited  grocers  selling  any 
poisonous  ingredient,  such  as  opium,  and  in  order  that  the  pAregorie  might  he  sold  by  them,  another 
and  weaker  article  was  Bubstitnted  by  the  manufacturers,  which  did  equally  well-  The  defendant  was 
well  aware  of  the  purpose  for  which  tho  officers  entered  his  shop,  and  unlU  he  was  threatened  with  a 
penalty  of  £10  he  did  not  wish  to  sell  them  that  fur  which  they  usked.  He  then  told  them  frankly 
that  he  sold  it  for  what  it  was  worth,  and  showed  them  the  label  gn  the  bottle,  which  said  **  Paregoric 
substitute."  The  officers  were  deteimined  to  get  it.  whatever  it  was,  and  they  obtained  that  for  which 
tliey  asked.  Several  persons  who  were  in  the  shop  at  the  time  strongly  bore  out  Mr.  Parker 
Rhodes'  statement ;  and  tlie  maker  of  the  compound,  Mr.  William  Parkinson,  wholesale  chemist  nod 
druggist,  of  Burnley,  spoke  as  to  the  nature  of  the  drug.  The  Bench  retired  to  consider  tliuir  decision, 
and,  upon  their  return  into  court,  Mr.  Bodgers  said  that  in  their  opinion  the  defendant  hud  done  every, 
thing  to  show  the  officers  that  the  drag  they  insisted  upon  having  was  not  paregoric,  but  only  a 
substitute  for  paregoric,  which  did  not  oontaiu  opium.  Tlie  real  question  in  the  ease  was  whether  be 
sold  it  to  them  aa  and  for  paregoric,  intending  t<»  deceive,  or  whether  he  sold  it  for  what  it  was, 
Inspectors  Brommer  and  Rummings  Lad  not  given  their  evidence  to  the  satififaetion  of  the  Bench,  and 
on  behalf  of  the  defendant  there  hod  been  an  overvvhehning  amount  of  testimony  that  could  not  be 
cast  aside,  that  the  defendant  did  not  pass  the  drug  oil  as  paregoric,  but  only  for  what  it  claimed  to  be. 
Alderman  Ward  said  he  cordially  agreed  with  Mr.  liodgers'  remarks,  and  he  thought  the  defendant  hod 
oonductod  his  busioees  in  a  Teiy  proper  way.    The  OAoe  was  then  dismiased,  and  the  Towix  C\iBc>iL%]£asi^. 
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penaiBaion  to  withdraw  two  similar  eases  which  he  had  intended  to  hare  brought  forward.    The  Bench 
consented  to  this  coarse  being  piirstijetl.    Mr.  Parker  Rhodes  asked  for  costs  for  bla  witnesses,    Thsj 
nja'^T^atrHtea  decJined  to  jrrunt  thein,  as  tlicy  believed  it  would  have  saved  mnch  trouble,  and  in  ereiji 
way  been  mure  atraiglitforwurd,  if  the  defendant  had  fit  ouco  told  the  oftiocrs,  when   they  Asked  for 
paiegorio,  •*  I  don't  keep  the  article,"     He  had  not  done  bo,  and  thorcsfore  they  could  not  allow  coeta. 

Adulterated  Milk  :^ 

Mr,  Harding,  clerk  of  the  Kensington  Vestrr,  supported  the  following  summonsea : — Arthur  Ayrcs, 
of  34,  Dartmoor  Siroct,  Notting  HOI,  ^as  fined  £1  and  eosta  for  selling  milk  adnltcifited  with  10 
oent.  of  added  water. — William  Gardener,  of  Dalling  Bond,  HammerHmitht  waa  smnmoDed,  but  the 
was  dljsmiBsed. 

Jamais  Johnson,  of  ChcRson  Road,  FuUtanif  waa  EommoncMl  for  aelling  milk  to  Inspector  Francias,] 
of  the  Board  of  Works,  adulterated  with  20  per  cent*  of  added  water.     Mr,  Jones^  clerk  of  the  Full 
Board  of  Works,  attended  to  support  the  aummona  and  other  cases.     The  defendant  said  he  sold  the: 
in  the  somo  condition  as  he  piurchnaod  it.     Mr.  Paget  Inflicted  a  penalty  of  40."^. «  with  12s.  6d.  coats. 

AUreii  RoQ|;hton,  a  general  dealer,  of  Greyhound  Road,  Ptdham,  was  next  summoned  for  sei 
milk  ad  altera  ted  with  40  ^ter  oent.  of  added  water.     In  this  case  tlie  inspector  purchased  the  milk  of  the^ 
defendant's  wife  in  the  shop.     The  defendant  said  he  purchased  milk  of  Mr.  Johnson,  the  defendant  in 
tlie  first  cnee,  givijig  la.  lod.  per  gallon  for  it.     Therefore  he  thought  he  had  a  superior  article,  and  he' 
aold  it  as  he  he  pttrdiased  it.     Mr.  Paget  said  it  was  the  worst  oaao  of  adolteration  he  had  ever  be:ard«| 
tho  water  in  the  milk  being  nearly  one-lialf ,  and  it  was  sold  to  be  given  to  ciiildrcu  and  sick  people, 
ftned  the  defendant  £o  with  P2a.  6d.  coats.     The  defendant  said  he  waB  not  nble  to  pay  tho  money.     Mf^ 
Paget  then  miide  an  ordtj-  for  the  defendant  to  be  impriaoned  for  one  month  in  defaidt  of  aufticiunt  diatmsa^ 

John  Hanson,  of  Fulhnm  Fields,  waa  aummoned  in  respect  of  milk  adulterated  with  16  per  cent« 
of  added  water.     Mr.  Claydon,  who  defended,  gaid  the  milk  waa  supplied  to  defendant  by  a  req^eetuble 
firm,  and  he  sold  it  in  the  same  state  ae  ho  received  it.     He  (Mr.  Claydon)  asked  the  magiatrato  to  bear 
in  mind  that  cows  did  not  give  milk  of  tho  same  qtmlity  at  all  times.     Mr.  Paget  said  it  waa  so,  bnt  la  ■ 
this  ca8«  the  certi^ficatc  of  the  analyst  stated  the  milk  contained  added  water.    Mr.  Claydon  said  he  did  ■ 
not  know  how  the  analyst  was  able  to  come  to  that  concluBion,  but  he  was  not  prepared  to  advise  his 
client  to  incur  the  expense  of  the  attendance  of  the  anol^^t  to  give  hia  loaaons.     Mr.  Paget  fined  tha  h 
defendant  408.,  with  12s.  6d.  coats.  H 

Mr.  Jones,  clerk  of  the  Falhain  Board  of  Works,  enpported  summooaea  against  persons  for  aeUing 
adulterate<l  milk.  The  first  oaae  was  againat  Hitstlnga  Wigmore.  of  37,  Moore  Park  Itoad,  Fnlham,  for 
soiling  milk  adulterated  with  12  per  cent,  of  added  water.  Mr.  Paget  inflicted  a  penolty  of  208.  andj 
12»,  fid.  cotsts,— The  anmrnons  againat  John  Harrison,  of  Salisbury  Terrace,  Folham  Fields,  for  aellii 
milk  adultoratcd  with  10  per  cent,  of  added  water,  was  adjonmed  for  the  production  of  additioni 
cvid<>ncc. — George  Coimell,  of  the  Eoyal  Dairy  i'arm,  Wellealey  Rood,  Ounnerabury,  waa  summoned  ft 
aelliug  milk  adulterated  with  18  per  cent,  of  added  water,  llie  defendant  aaid  the  milk  waa  porehf 
in  the  street,  and  he  told  tho  inspector  that  he  could  not  guarantee  it  as  it  ctuiiG  from  tlie  couutryJ 
Mr,  Gregg  docUtred  that  the  milk  was  purchaand  in  the  shop.  The  Chairman  explained  that  it  did  oc 
matter  whether  Die  milk  wat^  bought  in  the  shop  or  in  the  atreet.  The  defendant  was  liable,  and  %vo( 
have  to  pay  XI  and  eosta. 

lie  fusing  to  Starve,     Caits  Di«mu9fd : — 

At  the  Northern  Divifiional  Police  Court,  Dublin,  Michoel  Condraw,  a  milk-boy  in  the  employnaMil 
of  Mr.  T,  M.  Donnall,  dairyman.  Mountpleaaont  Place,  was  summoned  bofore  Mr.  O'Donel  for  hAvinifJ 
refwaed  to  give  a  sample  of  milk  for  the  purpose  of  analysis  to  Mr.  J.  Madden,  inspector  of  nuiaauc 
under  the  Pembrolte  Township  Comraisaionera,     Mr.  Madden  stated  that  on  Aug.  19th  ho  met 
defendant  serving  milk  on  the  Shelbourne  R<>ad,  when  he  asked  for  a  pennyworth,  telling  the  boy  whol 
he  WAS,  and  that  it  was  required  for  purposes  of  annlysis.     The  lad  said  he  should  w»dt  until  he  came  down] 
from  the  next  houae  and  ran  on.    When  he  came  down  from  tho  houae  he  refused  to  give  the  milk 
some  time  after  he  ran  up  to  witness  with  tlie  milk-can,  and  oflfercd  to  give  milk  out  of  o  different  oan,| 
but  witness  refuse<l  to  take  it.     Mr.  Curron  aubmittixl  that  this  disclosed  no  offence,  aa  tlie  17th  section] 
of  the  Act  under  which  the  prosecution  was  brought  required  that  tlie  milk  should  be  sold  by  retail  oi 
exposed  for  sale.     In  the  preisent  instance  the  milk  was  not  exposed  for  sale,  as  the  defendant  wi 
merely  engaged  in  delivering  milk  at  liousea.     The  magistrate  (Mr.  O'Donel)  held  the  point  raised 
good  one,  imd  ilismiased  the  summons,  but  at  the  rwiueat  of  Mr.  Fitzgerald,  said  ho  would  state  a 
for  the  purpose  of  having  the  point  argued. — Williara  Doyle,  dairyman,  of  Sandymount,  was  aummosied 
JoFA  AiiLiiJar  offence,  and  a  like  rule  was  made.— Mary  Smith,  14.  South  Lotts  Boad,  dairykecper,  was 
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stuumoiied  for  refuaing  to  sell  mili  exposed  for  said  in  ber  ihop  to  a  sauitary  inspector,  for  the  purpose 
of  being  analyBed.  Defendant  denied  that  she  owned  the  ehop,  alleging  that  she  was  only  left  in  ohurtro 
of  it  by  Mrs.  Bedmocd,  tlio  owner.  A»  thu  inepecior  aworo,  however,  that  ho  had  eoen  her  beliind  the 
ctiimter  on  three  difTerent  oooaaioiis  preyioualy,  she  wasi  tinod  £'2. 

Adulterated  Milk, — Samplet  Uikm  at  n^tHwity  Sutton, : — 

At  Southward,  Mr,  J.  M.  Sawyer,  a  farmer,  residing  at  Chadhurat  Farm,  Dorking,  appeared  in 
answer  to  &  snnmiona  issued  agaiiiBl  him  hy  Mr,  C  Puttook,  a  djitryman,  Ilriug  in  Siiyera  Street,  Now 
K&at  Boad,  for  a  breach  of  a^eenjent  in  not  supplying  him  witli  pure  and  fresh  milk  as  contracted  for 
from  March  35th,  1880t  to  March  25th,  1881.  Mr,  W.  P,  Bieketta,  solicitor,  appearetl  for  the  prose^^tutioo, 
Mr*  A,  PariBh,  inspector  for  the  Metropolitan  Dairy  Society,  was  also  in  attendance.  It  appcan^d  from 
the  Gvidenoe  of  Mr.  C.  Pnttock,  the  plaintiff,  that  having  received  nuroerous  complaints  from  his 
cuBtomers  of  the  mdifTerent  quaUty  of  the  milk  cUsfKUsed  by  Imn  he  felt  rather  annoyed,  and  having 
procnied  the  aervices  of  Inspoetor  Parish  they  weut  to  London  Bridge  Station,  to  which  the  cans  or 
ohnms  full  of  milk  were  aent.  On  the  27th  of  June  biet,  having  had  the  cana  sealed  by  the  iuspeotor^ 
a  telegram  was  sent  to  Mr.  Sawyer  to  meet  them  at  London  Bridge  Station  on  the  following  dny,  the 
38th  Jane,  when  the  milk  cans  woald  be  opened  and  three  divisions  woold  he  made,  one  of  which  SHwy^irr 
could  have,  one  would  l>e  kept  by  the  dairy  inf;pector,  and  the  third  would  be  sent  to  the  PubUc  Analyst. 
This  had  been  done,  and  the  latter  had  certified  that  it  was  adulterated  witli  water  to  the  extent  of 
18  per  cent.  The  contract  between  complainant  and  defeuiiant  was  then  read  by  Mr.  Bick<L«tts,  which 
ran  gubatantially  as  follows  : — •*  Chadhurst  Farm,  Dorking,  April  6th,  1880.  A  contract  entGred  into 
between  Mr.  C,  Puttock,  4,  Sayors  Street.  New  Kent  Road,  and  Mr.  J.  M.  Sawyc^r ;  the  latter  to  sell  all 
the  milk  prodnoed  by  his  cows  from  March  2oth,  1880,  to  March  2t>th,  1881,  the  milk  to  be  dehvered, 
carriage  paid,  to  London  Bridge,  pure  and  fresh  daily."  Some  other  ordinary  clauses  followed.  Tiie 
Magiitrate  said  in  hia  opinion  the  case  should  not  have  been  brought  before  him  ;  it  waa  n  county  court 
eaie,  and  he  ocmsidercd  that  the  defendant's  contract  begun  and  ended,  as  regarded  the  purity  of  the 
milk,  at  Dorking.  Mr.  Ricketts  disagreed  with  his  Worship.  The  contract  to  deliver  the  milk  pure  and 
fresh  in  London  was  very  distinct  indeed.  His  Worship  said  tliero  was  a  very  similar  milk  cane  pending 
joai  now,  and  perhaps  an  adjournment  might  be  advisable.  Mr.  Bickctts  said :  Very  weU.  I  ^iipposo 
your  Worship  will  grant  a  case,  and  lot  this  be  adjourned  sine  die  till  a  decision  is  arrived  nt  in  the  other, 
Mr.  Puttock  gaid  all  ho  wished  to  prove  to  his  cuatomers  was  that  he  endeavoured  to  aell  pure  milk  from 
the  cow,  and  the  laehet  on  the  port  of  the  defendant  in  not  sending  him  milk  as  oontraotod  for  and 
guaranteed  by  him  to  the  public  as  unadulterated  had  done  him  a  earioofl  trade  injury. 

Proteeutimi  by  Metropolitan  Dairy men'n  Asgociaiion.     £20  Fine.     Appeal : — 

Liaao  Peart,  a  farmer,  of  Irvingbury  Farm,  Welwyn,  Hertfordshire,  appeared  to  a  summons  which 
charged  him  with  having  sold  a  quantity  of  milk  adulterated  with  water.  Mr.  Moore,  for  Mr.  Hiokcttat 
conducted  the  prosecution,  and  Mr.  Besley,  barrister,  defended.  The  evidence  we-ut  to  show  that  the 
^fendant  had  an  agreement  with  Thomaa  Edwards,  dairyman^  of  Fouthill  Road,  Fitisbury  Park,  to 
•apply  him  with  18  or  20  bam  gallons  of  pure  mUk  daily.  Tins  anived  in  two  consignments  in  the 
defendant's  chtmifl  at  Finsbory  Park  Station  of  the  Great  Northern  Railway.  In  consequence  of 
oomplainta,  Mr.  Edwards  on  the  6th  of  July  awaited  the  arrival  of  the  morning  delivery,  and  then  in 
the  presence  of  the  station-master  and  a  witness  named  Parish,  sealed  up  one  of  the  chums  and  sent  ft 
telegram  to  the  defendant,  requesting  his  attendance  at  an  examination  of  the  contents  for  analysiB. 
The  defendant  sent  hia  son,  in  whose  presence  the  chum  wa«  opened  and  samples  of  the  milk  taken. 
The  certificate  of  Dr,  Tidy,  to  whom  the  same  was  submitted  for  analysis,  showed  that  the  milk  waa 
adulterated  to  the  extent  of  19  per  cent.  Mr.  Bealey,  in  cross-examination  of  the  witnesses,  ehcited 
that  tbe  prosecution  was  taken  up  and  the  copenaes  paid  by  the  *^  Metropolitan  Dairymen's  Association." 
Parish  waa  "  on  inspector  "  appointed  to  act  for  them.  Parish  was  subjected  to  a  long  cross-examination 
■od  admitted  that  he  had  gone  a  fortnight  after  the  examination  of  the  milk  to  the  defendant's  form 
and  been  treated  there  by  him,  but  domed  that  there  was  any  suggestion  th»t  a  £.5  cote  to  him  and  a 
Bubsoription  to  the  Association  would  prevent  a  prosecution.  Mn  Besley,  in  his  address  for  the  defence, 
said  that  he  had  to  raise  a  legal  point  which  he  thought  wiis  of  vital  importance  in  those  proseoutionB. 
It  had  been  held  to  be  necessary  that  there  should  be  a  imrohafie  before  there  could  be  a  prosecution. 
In  this  case  there  waa  no  purchase,  no  agreement  beyond  a  verbtd  understanding  being  proved.  Before 
purchase  it  waa  also  necessary  that  there  ahoold  be  a  request  embracing  the  nature,  quality,  and 
flubstanoc  of  the  article  required.  In  support  of  this  Mr.  Bealey  quote4l  Sandys  v.  Small,  B  Q.  B.,  and 
UQtelnjiBon*8  case,  4  Q.  B.  Reports,  Diamisaiug  the  point  which  the  Courts  of  Session  in  Scotland  had 
held  to  be  law,  that  a  person  purchasing  for  analyaifi  cotUd  not  be  said  to  bo  prejudiced,  a  point  overru  ed 
by  the  High  Oouit  here,  Mr.  Besley  submitted  thftt  Uio  other  points  were  clear.     FurthAc  V!t5&^%(:£<csax3&Ni^ 
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that  bj  tbe  amending  Act  of  1870  only  a  medical  officer,  cooAtable,  or  other  pablic  officer  could  prosecute 
io  these  cases.    Mr.  Bosley  reiul  the  third  section  of  the  Act  to  that  effect.    The  Act,  he  said,  did 
exiit  to  allow  the  ABaociation  mentioned  to  find  a  raUon  d'nlre.  The  Association  woa  admitted  to  lie 
proaecutora  in  thia  eajic,  and  they  ootild  not  be.    MoreoTer,  they  had  tried  by  their  witness  Pi 
to  force  the  dcfeudjint  to  join  thn  Association  and  give  hia  sabscriptioa  under  fear  of  proeeoution. 
defendant  was  examined,  and  hia  son,  and  other  witnesses  were  called  to  prove  that  the  milk  was  not 
ftdnlterated  at  the  farm,  and  railway  servants,  to  prove  that  it  was  not  tampered  with  on  the  journey. 
The  defendant  pave  a  description  of  the  visit  of  witness  Pariah,  and  ended  by  flaying  thut  the  Afliaociation 
had  since  made  him  an  hon.  member.     The  magistrate,  Mr,  Bar^tow,  decided  against  Mr.  Bealey,  on  nil, 
hia  legal  points,  and  Hnding  the  case  proved,  ordered  the  defendant  to  pay  a  penalty  of  £25,  £5 
amount  to  be  cotiits.    Natioe  of  appeal  wag  given. 

Ovcnioeking  a  Cow: — 

At  the  Northern  Divisional  PoUeo  Court,  Dublin,  Patrick  Eean,  of  Newton^  CmoJtj  JMi^ 
oliarged  with  having  "  over-stocked  a  cow  with  milk,  thereby  oauuijig  it  piiu  and  Wlfffffing/*    Mr, 
B  vfiieiiiiaiy  surgeon,  doposetl  to  having  e:]iamined  the  cow,  when  he  found  that  two  of  the  teats  had 
been  plugged  up  artiUciaUy,  m  thut  milk  could  ni>t  tlow  thiuagh  them.    The  greatest  pain  was  caused 
to  the  aiiimiU  in  conaequeuce  of  thia.     The  Magistrate  observed  that  this  was  a  new  method  of  procedure. 
The  object  was  to  keep  the  udder  of  the  cow  di»teuded,  so  that  it  would  (etch  a  higher  price  in  the 
market,  but  the  animal  would  be  permanently  injured.    The  defeudant  deuied  that  he  had  uaed  any 
iutftrument  or  adopted  any  means  tu  plug  the  teats.    He  wished  to  have  the  case  adjourned  to  afford  him 
an  opportunity  of  employiug  another  voteiintiry  aargeou  to  inspect  the  animal.    The  cow  was  in  the 
police  ooui-tj'ard,  and  the  Magistrate  suggested  that  it  should  be  milked  in  the  presence  of  Mr.  Keely 
to  settle  the  question.     The  o;[>eration  WiIB  accordingly  performed  in  the  presence  of  a  large  number  of 
those  who  had  been  attending  at  the  Court.     Mr.  Keely  was  examined,  and  deposed  that  milk  bad 
flowed  through  the  teata,  but  only  m  the  exercise  of  great  preasure.    He  gtill  rcmaiued  of  upinion  that 
the  animal  had  been  tamjtered  with  in  the  way  he  had  previously  described.     The  defendant 
repeated  requeatB  to  give  him  an  opportunity  of  procuriug  a  veterinaiy  surgeon,  but  the  Magiatfi 
oonaidored  that  he  had  had  anffioient  time  to  procure  a  lurgeon  during  the  afternoon,  and  fined  him 

Coffet  and  Chxeory : — 

Sevieral   grocers    were    Bummoned    before    the    raagiatrates    at    Bameley,    recently,  for 
a<lulterated  cofTee.     The  lirat  cane  heard  wa«  that  of  Mr.  Matthew  DickiuBon,  grocer,  of  Birdwell.  who 
was  charged  under  tho  Food  and  Drugs  Act  with  aellingoo^ee  which  was  not  of  the  nature  and  sabstanoa    i 
it  ought  to  lie.    Supi-'iiiiteiideiit  Bykes  visited  defendant'e  ahop  at  Birdwell  on  the  2l8t  ine(t.<  when  ta^| 
purchaHcd  four  ounces  of  coftee,  for  which  he  paid  5d.,  at  the  same  time  telling  defendant  that  it  wonliH 
be  sent  U>  the  analyat,    He  left  defendant  u  portion  of  it,  and  sent  a  third  of  that  purchaaed  to  Mr.  Allen, 
the  Borough  Analyet,  at  Sheffield,  keeping  the  remaining  portion  himself.    The  analyst  reported 
the  sample  contained  40  per  cent,  of  chicory,  a  mixture  of  which  with  coffee  was  objectionable.    Di 
dant  said  he  sold  the  coffee  aw  he  purchased  it.    The  Bench  Maid  they  hoped  it  would  be  a  warning 
other  ahopkfiepera,  who  were  getting  immense  profits  by  aeUing  adulterated  articles,    Dolendaot 
fined  £2  and  costs,  in  aU  £2  15fl.  lid.     Mr.  William  Heaton,  also  a  grocer,  of  Birdwell,  was  chari 
with  a  aimilar  oflenoe.    The  same  day  Superintendent  Sykes  purchased  four  ounces  of  colfee  for  3d.  at 
defendant'»  jihop,  telling  him  for  what  puxpoae  he  required  it.     Tho  analyst  reported  that  the  sample 
contained  50  per  cent,  of  chicory.     Defendant  said  he  did  not  sell  tlie  coffee  as  being  genune,  but  as 
common,  by  which  be  meant  that  it  was  mixed.     The  Benob  said  genuine  coffee  oould  not  be  bought  I 
XHm  price,  and  lined  defendant  £2  and  coats. 
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NOTES  OF  THE  MONTH. 
A  quarterly  meeiiog  of  the  Birmingham  and  Midland  Counties  Grocers'  Proteotion  and 
Benevolent  AsBOoiation,  reported  in  the  Grocer^  is  characterized  by  a  speech  from  the  chair- 
man  protesting  against  tho  prosecation  of  persons  for  selling  co0ee  mixed  with  chicory.  In 
his  remarke  he  brings  up  the  caae  of  a  man  who  was  actually  fined  for  selling  a  mixture  of 
85  per  cent,  chicory  and  15  per  cent,  cofifee,  and  argues  that  heoaase  chicory  is  8d.,  and 
coffee  la.  8d.  per  pound,  there  was  no  fraud  in  selling  this  at  lOd.,  especially  as,  in  hia 
opinion,  good  chicory  is  a  better  beverage  than  inferior  coflee.  We  quite  agree  that  it  is 
no  tuad  to  BeM  uny  mixture  provided  it  id   properly  labelled  as  such,  and  the  purchaaer 
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hooeetlj  ioformed  before  baying  what  be   is  getting  ;  bnt  tben^  eome  grocers  woald  like  to 
be  able  to  mix,  and  yet  not  declare  bo. 

The  next  proposition— made  by  the  same  gentleman^wae,  that  the  Association  shoald  pay 
the  fine  of  a  member  who  had  been  malct  in  £10  for  selling  bntterine.  This,  he  considered, 
a  '*mo8t  shamefal  line/'  and  orged  that  buttorine  was  a  good  and  wholesome  article.  So 
it  mfty  be ;  bnt  was  it  gold  in  reply  to  a  reqnest  for  bntttfr  ?  We  shoold  like  to  hear  this 
gentleman's  opinion  of  a  tailor  who  sold  him  cheap  cloth  trousers  all  wool,  and  then  gave 
him  a  shoddy  article  which  was  innocent  of  coming  direct  from  the  sheep,  although 
BtiU  wool  being  worked  up  from  other  materials  as  an  imitation.  Would  he  declare 
that  such  a  wretch  ought  to  be  prosecuted,  or  would  he  sit  down  quietly  and  @aj,  "  It  was 
my  own  fault,  I  ehouM  have  known  the  market  price  of  spun  wool,  and  that  I  could  not  get 
real  cloth  at  the  money  T'  The  public  cannot  be  expected  to  know  the  real  value  of  every- 
thing, and  the  only  way  to  protect  them  is  to  see  that  traders,  who  pretend  to  sell  a 
particular  article  at  a  low  price  io  attract  custom,  shall  honestly  sell  the  commodity  they 
seem  to  do.  

In  making  these  remarks,  we  must  not  be  held  to  insinuate  that  grocers,  as  a  body,  really 
desire  to  fall  in  with  the  views  of  such  gentlemen  ;  because,  at  the  very  same  meeting  w« 
find  three  British  tradesmen,  to  their  honour  and  credit,  speaking  out  in  the  cause  of  abe 
lutely  fair  dealing  as  follows : — 

Mr.  Batt  tfioufj/U  that  butterine  skouM  be  iold  for  what  it  riolhf  wm—'butterine^  antl  not 
batter, 

Mr.  GoLB  thought  it  unfortunate  that  tjroctrii  gliould  boUter  up  a  lOd,  article^  which 
many  were  doiuij  at  the  present  time, 

Mr.  Jkphoott  did  not  like  to  $ee  an  articU  passed  offm  a  luxury  which  contained  90  per 
cmt,  of  chicory.     They  had  better  .sell  the  article  as  chi4iory  jlavourfid  mth  coff$g. 

Bravo  Messrs.  Bait,  Cole,  and  Jupheofct !  We  hail  your  remarks  as  specimens  of  real 
blunt  trath,  and  if  we  lived  in  your  county  we  should  say  these  are  the  sort  of  mea  to  deal 
with.  We  hope  that  the  Birmingham  pubUc  and  newspapers  will  notice  such  open  dealing, 
and  that  the  reward  which  ought  to  follow  will  come  apace. 

Under  the  new  Beer  Duty  Act  the  strengths  of  worts  are  to  be  expressed  in  terms  of  their 
specilic  gravities,  and  not  in  **lb«.  per  barrel/'  The  Brewera'  Guardian  points  out  that  no 
change  need  be  made  in  the  instruments  used  provided  the  **  lbs.  per  barrel  *'  indicated  is 
multiplied  by  2777  and  1,000  added,  which  will  give  specific  gravity.  So  far  as  analysts 
are  concerned,  the  doing  away  of  an  antiquated  standard,  and  the  subi^titutiug  of  a  dotinite 
one  actually  capable  of  absulute  veridcation  by  the  balance  is  certainly  a  step  in  the  right 
direction,  and  one  reflecting  credit  on  the  chemical  authorities  of  the  Inland  Revenue. 


CoaaaapoNDBKCE.— Wc  have  received  another  letter  from  Mr.  Edge  on  the  aubjeet  of  Milk  Analyaia, 
but  we  have  no  space  to  print  it. — £db. 

ADULTsaATiON  Of  Dncos.— At  a  recent  maeting  of  the  Board  of  (iuiirdiang  of  Qorey  Union,  a 
resolution  wfts  adopted  that,  la  future,  all  modicineB  supplied  to  tho  Uuiou  should  be  onalyBed  by 
Dr.  Camcroo  of  Dublin.  A  aimilAr  rcBolution  ha«i  been  pastned  by  the  NewcaHtle  Guardians,  who  have 
detennined  U>  have  the  contractor  prosecuted  if  the  drugs,  on  aualygia,  are  fouud  to  bo  adidteiated. 


L 


Our  Bmyma  coireapandent  informs  ui  that  the  Chio  islanderH  aak  cxorbit&ut  pricoa  for  their  turpentine 
this  ye^r,  they  having  discovered  that  a  Bpeoial  medioal  demand  ha«  sprung  up. 
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250    J.  W.  Swan         Electric  Lamps           6d. 

268    A.M.Clark         Obtaining  Glucose  and  Alcohol       8d. 

315    W.  R.  Lake         Apparatus  for  Generating  and  Utilizing  Electricity         . .  1/0 

338    G.  W.  Von  Naurocki      . .         . .     Treatment  of  Woven  Fabrics          4d. 

350    J.  P.  C.  De  Pnydt  &  J.  Cougnct      Electric  Lamps           2d. 

366    A.  L.  Bruce,  G.  Stenhouse,  W. 

McCowan,  and  A.  Haddon    Machinery  for  Treating  Dextrine,  Ac 8d. 

385    T.  F.  Scott        Manufacture  and  Preparation  of  Starch 4d. 

397    G.  A.  Harvey Removing  and  Destroying  Sewer  Gases 2d. 

441    C.  Kisseler          Obtaining  Ammonia  in  the  Carbonisation  of  Bones        . .  6d. 

445    E.  Posselt  and  R.  Peters          . .     Dyeing  Cotton  Aniline  Black            6d. 

317    H.White            Apparatus  for  Straining  Paper  Pulp            6d. 

465    T.  H.  Blamiros Lamps  for  Electric  Lighting 6d. 

460    P.  Corcoran        Liquid  for  Scouring,  Ac 2d. 

478  T.  Morgan          . .         . .         . .     Electro  and  Dynamo  Electric  Machines      .           . .         . .  4d. 

479  T.  J.  Smith        . .         . .         . .     Apparatus  for  Extracting    Juices  from  Beetroot,   Sugar 

Cane,  &c 2d. 

612    MoGaan Spirits 4d. 

516    A.  Vanderghote  . .         . .         . .     Apparatus  for  Saccharification         3d. 

521    D.  Hulett            Apparatus  for  Purifying  Gas 8d. 

529    W.R.Lake        Red  Colouring  Matter 4d. 

636    J.  A.  Dixon Colouring  Matters 4d. 

608    Carey,  Gaskell  and  Hurter      . .     Purification  of  Alkaline  Solutions 4d. 

938    F.  C.  Glaser       Bleaching  Straw         4d. 

672    H.  J.  Allison Apparatus  for  Treating  Beetroot 4d. 

578    T.  A.  Edison Electric  Lamps            8d. 

699    W.  R.  Lake        Anaesthetics 4d. 

602    T.  A.  Edison Utilization  of  Electricity Sd. 

619  J.  F.  G.  Kromscroder   ..         ..     Coal  Gas          6d. 

620  R.  Cromlet          Purifying  Oils 6d. 

621  W.  R.  Lake        Refrigerating  Apparatus        6d. 

622  H.  Bright            Softening  Water          2d. 

627    H.  Palin Extracting  Pigments 4d. 

630    R.  T.  D.  Broguham      . .         . .    Electric  Lighting        2d. 

636    A.  M.  Clark        Electric  Light 6d. 

655    Collingridge  &  Lecerf  ..         ..     Brewing 4d. 

837    E.  Solvay           Hydrochloric  Acid 4d. 

^  838    E.  Solvay           Hydrochloric  Acid  and  Chlorine 6d. 

'839    E.  Solvay           Chloride  of  Lime         2d. 

840    E.  Solvay           Cement 2d. 

923    W.  E.  Gedge Animal  and  Vegetable  Extracts        4d. 

553    G.  W.  Wigner Electric  Lamps           8d. 

623  H.Elmore          Brewing 4d. 

708     A.M.Clark        Cereals 8d. 

730    W.  R.  Lake        White  Lead 6d. 

738    J.  C.  Blomtield White  Cement 2d. 

742    J.  W.  Tongue Cleansing  Sugar  Polluted  Water 6d. 

748    J.  Duke Manures            6d. 

778    W.  K.  Lake        Yeast 4d. 

789    C.  Harrison        Inflammable  Gas         2d. 

796    J.  W.  Zambra Thermometers 2d. 

815    W.  Morgan  Brown        , .         . .     Moulding  Sugar            . .         . .         6d. 

1902    J.  H.  Radclific Fire  Extinguisher M. 
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gist ;  The  Brewers'Guardian ;  The  British  Medical  Journal ;  The  Medical  Press ;  The  Pharmaceutical 
Journal ;  The  Sanitary  Record ;  The  Miller ;  Journal  of  A})pIiod  Science ;  The  Boston  Journal  of  Chemistry ; 
The  Provisioner  ;  The  Practitioner ;  New  Remedies  ;  Procecnlings  of  the  American  Chemical  Society ; 
Le  Practicieu  ;  The  Inventors'  Record ;  New  York  Public  Health  ;  The  Scientific  American  ;  Society 
of  Arts  Journal ;  Sanitary  Engineer  of  New  York ;  The  Cowkeeper  and  Dairyman's  Joomal ; 
The  OJicmistB' Journal ;  Alcohol  Tables,  by  Stevenson. 
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SOCIETY  OF  PUBLIC  ANALYSTS. 

The  Next  Mei4ino  of  this  Society  will  be  held  at  Burlington  House,  Piccadilly,  on 
Wednesday,  the  17th  inst.,  at  Eight  o'clock. 


ON  THE  ESTIMATION  OF  PHOSPHORIC   ACID  IN  POTABLE   WATER. 

By  J.  West-Knights,  F.C.S. 

The  grayimetric  method  for  the  estimation  of  P.O^  in  potable  waters,  proposed  by  Otto 
Hehner,  F.C.S.  (The  Analyst,  vol.  iv.,  p.  28,  and  vol.  v.,  p.  185),  is  undoubtedly  an 
excellent  one,  and,  with  ordinary  care  and  precautions,  furnishes  very  accurate  results. 
But  still,  I  doubt  whether  water  analysts,  as  a  body,  will  avail  themselves  of  the  advantages 
to  be  derived  from  a  knowledge  of  the  proportions  of  P^O^  in  a  sample  of  water,  obtained 
by  that  method,  in  forming  an  opinion  as  to  its  fitness  for  drinking  purposes,  for  the  simple 
reason  that  the  process  requires  more  time  and  attention  than  can  be  given  without  extra 
charge  for  the  analysis,  and,  as  many  of  us  who  hold  pubhc  appointments  are  bound  to 
report  upon  water  for  a  fixed  fee,  it  is  obvious  that  if  we  attempt  the  determination  at  all, 
it  must  be  by  a  more  simple  method. 

The  great  accuracy  with  which  minute  quantities  of  substances  in  solution  can  be 
measured  by  depth  of  tint  produced  by  re-agents,  which,  in  more  concentrated  solutions, 
would  have  produced  precipitates  ;  or,  in  other  words,  the  high  tinctorial  power  of  coloured 
substances  that  are  very  sparingly  soluble  is  well  known,  and  upon  this  fact  the  present 
method  is  based. 

If  to  a  very  dilute  solution  of  a  phosphate,  molybdate  of  ammonia  is  added,  and  the 
mixture  boiled,  no  precipitate  is  produced,  but  a  bright  yellow  colour  which  varies  in 
intensity,  in  proportion  to  the  quantity  of  P^O^  present. 

To  apply  this  to  the  estimation  of  phosphoric  acid  present  in  potable  water,  certain 
precautions  are  necessary.  As  sihca  gives  a  very  intense  yellow  colour  with  the  molybdate, 
it  is  obvious  that  that  substance  must  be  separated  before  titration,  and  as  the  quantity  of 
nitric  acid  present  has  a  great  influence  upon  the  intensity  of  colour  produced,  care  must  be 
taken  always  to  have  the  same  quantity  in  making  the  comparison. 

The  process  is  conducted  as  follows:  * 50, 42 5  grm.  of  crystallized  non-effloresced  sodic 
phosphate  are  dissolved  in  1  litre  of  water ;  or,  what  is  better,  50  c.c.  of  the  standard  solution 
of  sodic  phosphate  that  is  used  for  the  titration  of  uranic  solution  ( Sutton' $  Volumetric 
Analysis,  Brd  edition,  p.  220),  are  diluted  tol  Utre.  Each  c.c.  of  this  solution  equals  *0001 
gramme  of  P.O^.  A  neutral  solution  of  molybdate  of  ammonia  is  made  by  dissolving  about 
75  grammes  of  that  salt  in  1  litre  of  water. 

70  c.c.  of  the  sample  of  water  are  evaporated  to  dryness  with  HNO,  and  gently  ignited 
to  separate  SiO.,  the  residue  is  then  taken  up  with  1  c.c.  oC  dii\iL\ft^e;S.^^V^\^  '«5i^\«i&»s^ 


water,  filtered,  and  the  filtrate  made  up  to  70  c.c.  (the  original  voluuiel    This  is  placed  in  a 
small  beaker — capable  of  holdmg  about  100  o.e.,  aad  pat  over  the  gas ;  as  soau  aa  ebQlUtioi 
has  commenced,  1  c.c.  of  the  molvbdate  eolotioD  is  added,  and  the  beaker  placed  on  a  ahee 
of  white  paper,  the  yellow  coloar  observed,  and  imitated  by  using  70  c.c.  of  distilled  watefi 
1  c.c.  of  the  nitric   acid,  sullicient  quantity  of  the  phosphate  solution,  and  1  o.c.  of  the 
moljbdate.     The   number    of    c.c.    of   the    phosphate     solution    need   divided   by    te: 
equals  grains  of  Vfi^  r^er  gallon.     The  process  very  much  resembleB  nesslerizing,  with  the 
exception  tb  it  t.h«j  comptr  Ibou  must  be  made  whilst  the  liquids  are  quite  hot,  as  the  colour 
fades  considerably  on  oo  ling* 

The  degree  of  accuracy  obtained  by  this  method,  would,  of  course,  vary  with  the  capabilit 
of  the  operator  for  observing  slight  difference  in  the  depth  of  tints,  but  I  do  not  think  any 
one  would  fail  to  observe  u  difereace  of  -OOilfiS  grammes.    When  ttmall  quantities  only  ar^ 
present,  it  is,  of  course,  open  to  the  analyst  to  conceotrate  the  water  to  any  convenient  extent, 
in  which  case  tb«  nccuracT  of  the  estimation  would  be  mcreas^ed  in  lik*^  pi  Oi^orliou.     It  will 
be  readily  acceded  that  such  degree  of  accuracy  is  amply  snfficieat  from  a  practical  point 
view ;    as  I  am  sure  no-oue^s  opinion  upon  a  wul<*r  wo  aid  be  modified  by  a  difference  o 
*00005  grammes  of  P,Oj  in  each  estimation,  when  the  total    jUuntity  present  equals  ten 
times  that  amount,  as  it  always  will,  even  in  waters  containing  a  very  slight  qaantity,  if  a 
suitable  degree  of  cnncei iration  hns  been  obtained.     The  ii  !cr  paper  nstd  must  be  washed 
with  dilute  nitiic  acid  and  boiling  water  before  use,  or  a  tsunsiderable  error  will  be  introduced. 

I  have  worked  this  process  repeatedly,  side  by  side  with   the  gravimetric  method  of 
Hehner,  with  very  satisfactory  coincidenco. 

The  foUowing  is  a  short  table  of  results  obtained  by  this  method^  most  of  which  liavi 
b«en  verified  by  the  gravimetric  method  : — 


GBAINB    PEB  GALLON. 


tiavefl 


WATER, 

Bhallow-well  water,  Ely. 


Swaveaey  ..», 


Blver  water,  Cam 
„       Ouae 
Cambridge  Supply 
Shallow-well  water 


Tobi]  Solids. 

104-3 
IBS'? 


7oO 


Ohloriito.  N  M  Nitr»t««,  &a,  FraeAmm.    Alb.  Amra. 


G'80 

4*90 

15-40 


1.40 

4-4 


109 
1*38 
2-68 


-33 

1-15 


•ooaa 

•0056 
•0056 


•0140 

•0210 


•03.50 
012G 
•0210 


•0014 
•0210 


p=Os. 
-70 

76 

1*20 

35 

40 
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From  the  above  table  it  will  be  seen  that  i  have  found  far  greater  quantities  of  P^O^ 
than  Mr-  Hehner  did^  but  this  will  no  doubt  be  aoooauted  for  in  the  fact  that  my  samples 
consisted  chiefly  of  highly  polluted  shallow- well  waters  from  the  greensand,  whDst  his  were 
(probably  from  deep  weile)  from  the  chalk  formation,  with  the  exception  of  those  obtained 
from  the  Thaaies* 

I  shall  not  attempt  to  draw  any  lines  between  the  quantities  of  P,05  present  in  **good/* 
♦•  Buapicious,"  and  ••  plainly  poUuled  "  waters,  for  until  further  results  have  been  obtained 
it  would  be  impossible  to  do  so  ;  in  the  meantime,  the  estimation  will  certainly  be  of  some 
value  to  those  who  take  every  item  of  a  water  analysis  into  consideration. 

I  have  also  applied  this  method  to  the  estimation  of  P,0;  in  wine,  beer«  and 
wiiJt  goad  results* 


milk,^ 


NOTE  ON  AN  OLD  TIN  OF  PRESERVED  MEAT. 
By  G,  W.  WioNBR.   F.C.S.,  &c. 

DuBJNO  the  reoeDt  International  Food  Exhibition,  Mr.  Leonard  Wallington  brought 
under  the  notice  of  the  judges  a  remarkable  tin  of  preserved  meat.  This  tin  had 
been  in  Mr.  Wallington's  poettesBion  for  twenty-nine  years*  and  was,  he  supposed, 
BOme  five  or  six  years  old  when  he  received  it.  It  was  tinned  (as  appeared  by  the 
stamp  on  the  tin)  by  D,  Hogarth  &  Co.  The  tin  was  of  what  we  should  oonsidor 
now  to  bo  unusual  thicknesa.  It  had  tipparcntly  been  painted  outside  with  an  oxide 
paint ;  but,  notwithstanding  this,  the  exterior  of  the  tin  had  corroded  so  much  that  in 
dusting  it  carefulJy  two  small  8cale<8  were  displaced,  which  left  pin  holes  in  thaisij^^. 
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PHOSPHORIC    ACID    IN  POTABLE   WATERS. 

By  SiDNBT  Habyet,  Canterbury. 

Having  for  a  long  time  past  found  it  necessary  to  take  into  aooount  (at  least  qualitatively) 
the  presence  of  phosphoric  acid  ia  samples  of  water  daily  submitted  to  me,  I  read  with 
pleasure  Mr.  Hehner's  paper  upon  the  gabject  in  the  Analyst  for  August,  and  can  fully 
endorse  his  statements  therein* 

Since  the  pnblit^ation  of  the  above  paper  I  have  made  a  fuller  examination  of  the 
"  tntal  solid  residoe"  resulting  from  every  analysis,  specially  for  the  purpose  of  testing  for 
and  estimating  the  P^O.  almost  invariably  present,  and  it  appears  to  me  that  the  time  has 
ari'ived  when  the  amount  of  phosphoric  acid  in  water  should  be  inoluded  in  a  report,  and  I 
pbonld  be  accepted  as  another  **  clae  *'  (and  we  have  none  too  many)  to  aid  us  in  our  judg- 
ment of  the  purity,  or  otherwise,  of  a  sample.  Thanks  to  Mr.  Hehner,  his  paper  of 
January,  1870,  embodying,  as  it  does,  an  exact  and  easily  worked  process  will  greatly 
lighten  the  additional  labour  involved.  The  following  are  the  analytical  data  of  a  water  M 
reported  upon  by  me  on  October  25th,  taken  from  an  old  and  shallow  well  close  to  an 
ancient  churchyard  in  this  city,  and  which  has  been  closed  for  many  years. 

The  water  was  very  clear,  free  from  smetl,  deposited  very  little  upon  standing,  and 
gave  copious  precipitates  with  oxalate  of  ammonia  and  chloride  of  barium,  and  contained, 
as  usual  in  this  chalk  district,  much  carbonate  of  lime  : — 

Grains  per      Parts  per 
gallon .  million. 

Combined  Chlorine    10-01  U3" 

Total  Solid  Residne 96,9  1370 

Nitrogen  as  Nitrates  and  Nitrites    6-098  71*7 

Phoapborir.  Anhydride  (P.O  J 1-03  14-71 

Free  Ammonia    , p —  0*01 

Albuminoid  Ammoiiift    —  009 

Not  only  did  the  reeidae  of  70  c.c,  of  this  water,  wben  suitably  treated,  give  ft 
considerable  precipitate  with  molybdic  solution;  but  a  little  of  the  water  itaeff,  when 
warmed,  gave  a  very  distinct  yellow  colour  upon  adding  the  above  re-agent. 

In  conclusion,  I  may  remark  that  I  operated  upon  a  sufficient  quantity  of  water  to 
ensure  accuracy  in  my  results,  which  1  commend  to  the  attention  of  those  who  may  still 
doubt  the  possibility  of  the  presence  of  phosphoric  acid  in  water  in  anything  mora  than  a 
mere  trace. 
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It  WM  not  conyenieDt  to  open  the  tin  for  five  or  six  dm^B  after  this,  fuid  the  oonten 
began  to  smell.  No  odour  had  been  perceptible  in  the  first  instance.  When  the  tin  was  cut 
open,  and  the  contentB  emptiod  in  the  form  of  a  solid  lamp,  two  patcUeg  of  decomposed  meat 
were  seen,  each  abont  1|  inch  by  f  inch,  spreading  from  the  two  pin  holes.  The  rest  of  the 
meat  was  sonnd,  and,  after  the  removal  of  the  decomposed  patches,  appeared  to  be  in  excel- 
lent condition.  It  was  tainted,  hat  it  was  clear  that  was  dne  to  the  odour  from  the  decom- 
posed patcheSt  for,  when  washed,  all  taint  was  removed. 

The  contents  consisted  of  veal,  with  a  large  proportion  of  fat,  and  a  few  peas.  The  fat 
appeared  to  be  entirely  the  natnral  fat  of  the  meat. 

The  meat  was  analysed,  and  gave  only  '68  per  cent,  of  aeh.  This  ash  was  firee  from 
lead,  bat  eontaincd  minnte  traces  of  tin.  The  quantity  was  far  too  small  to  estimate 
quantitatively.  It  was  unquestionably  less  than  the  proportion  usually  present  in  tinned 
goods  one  year  old.  The  salt  was  also  low,  and  this  may  have  something  to  do  with  the 
absence  of  tin.  Only  '09  per  cent,  was  found.  This  looks  as  if  the  veal  had  been  boil 
and  the  liquor  decanted  bofore  canning. 

The  most  important  result  was  that  lead  was  absent.     There  has  not  been  time  eno^ 
to  assay  the  metal  of  the  can  ;  but  it  seems  pretty  well  evident  that  it  was  really  tinned 
iron  plate »  and  not  Terne  plate,  containing  lead. 

Thirty  odd  years  is  a  long  test  for  tinned  meat ;  and  it  is  remarkable  that  any  portion 
of  it  should  have  been  quite  free  from  decomposition  after  that  time.  Bach  a  saccessfnl 
tesoli  may  possibly  lead  to  the  use  of  better  and  sounder  tins  than  those  now  in  vogue. 
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ABSTRACT  OF  A  PAPER  READ  BEFORE  TB[E  CHEMICAL  SECTION  OF  THE. 

BRITISH  ASSOCIATION. 

On  the  Specutio  Rotatory  Power  op  Cane  and  Inybbt  Suoak. 

By  Alfred  IL  AUm,  F.t\S. 

The  angular  rotation  produced  by  a  plate  of  1  mm.  in  thickness  is  24  degrees  for  the  mt 
yellow  ray  or  transition  tint.  Id  Soleirs  polarizing  saccharimeter  the  24  angular  degreea' 
are  graduated  into  100  divisions,  and  in  using  the  instrument  a  solution  of  cane  sugar  m 
employed  of  such  oonceatration  that  a  column  of  two  decimetres  in  length  shall  cause  a 
deviation  of  24  degrees,  or  100  divisions.  M 

If  S  be  the  apparent  specific  rotatory  power  of  an  optically  active  substance  in  solu*  ™ 
tion ;  A,  the  angular  rotation  observed  ;  L,  the  thickness  in  decimetres  of  the  solution 
traversed  by  the  ray  of  polarized  light ;  and  0  the  number  of  grammes  of  solid  in  each  lOO 
o.c.  of  solution  j  the  value  of  S  can  be  found  by  the  followmg  equation  : — 

A 


=  L  X  C 


100 

It  is  agreed  by  numerous  observers  that  the  apparent  specific  rotatory  power  of  cane 
augar  in  aqueous  solutions  containing  at  least  10  per  cent,  of  the  solid  is  +  78' 3*=^  for  the 
transition  tint» 
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BabBtttufcing  this  valae  for  8  in  the  above  eqn&tioa ;    24^  for  A ;  and  2  for  L ;  we 
obtain — 

24 
73.8  =  :  whence  C  =  16*26 


100 

Hence  the  proper  weight  of  sogu  to  be  taken  for  nse  with  Soleil's  saccharimeter  is  16* 
grammes,  and  not  16'19,  16"85  grammes,  or  any  different  weight.  If  it  be  contended  that 
either  of  those  alternative  qnantities  is  the  right  one  to  employ,  it  follows  that  +  73*8^  is 
not  correct  for  apparent  specific  rotatory  power  of  cane  sugar. 

According  to  Tnffchmidt,  Gasamajor,  and  many  other  observers*  a  aolation  of  cane 
sugar  which,  before  inveraion,  shows  a  deviation  of  +  100  Soleil  divisions  gives,  after  inver- 
Hion,  a  negative  rotation  of  —  44  divisions  at  0^  C,  decreasing  by  one  division  for  each  rise 
of  2^  0,  so  that  the  inverted  solntion  will  show  a  deviation  of  —  87  at  14^  C,  and  —  86*5 
at  15°  C. 

Many  writers  on  the  rotatory  power  of  invert  sugar  have  overlooked  the  fact  that  inver- 
sion causes  an  increase  in  the  weight  of  solid  matter  in  the  solution,  95  parte  of  cane  sugar 
yielding  100  parts  of  inverted  sugar.  This  increase  of  weight  ought  to  be  taken  into 
account  in  calculating  the  specific  rotatory  power  of  invert  sagar»  which  at  16^  0  is  really 
25-6«. 

—  SB'S  +  -24 
Bj-  — 


-  ~  26'6 


2  X 


16-26 


95 


This  number  corresponds  to  a  value  of —  25*94**  for  Sj  at  14**  C,  instead  of  ^25*0,  as 
generally  stated.  If  16- ID  grammes  be  adhered  to  as  the  normal  weight  of  sugar  per 
100  C.C.,  the  value  of  Sj  at  14*^  C  becomes  —  26*06«',  against  — 26'0«'  as  UBuaily  taken. 

If  the  value  of  Sj  for  invert  sugar  be  taken  at  —  26*  (the  mean  of  the  above  values) 
and  O'Sullivan's  figure  +  57-6  be  adopted  as  the  value  of  Sj  for  dextrose,  then  the  specific 
rotatory  power  of  lajvulose  at  14*  G  is  —  109-6*,  instead  of  —  106*,  as  usually  taken. 

(26  X  2  +  57-6  -  109*6.) 
To  sum  up,  the  corrected  values  of  Sj  are  as  follows  : — 


Cane  Sugar 
Invert  Sugar 
Dextrose 
Lievulose   ... 


Sj. 
+  78-8 

—  26*6  at  15* 

-♦•    57.6 

— 108-8  at  15* 


The  deviation,  according  to  the  average  results  of  various  observers,  produced  by 
plate  1  m.m.  in  thickness,  ifl  24*  for  the  mean  yellow  or  transition  tint,  and  20' 66^  for  the 
sodium  ray.     Hence  the  above  values  for  Sj  may  be  calculated  to  the  corresponding  values 
or  So  by  multiplying  them  by  the  factor — 

21-66. 

=  -9026 

24 


I 


I 
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ABSTRACT  OF   PAPEES    READ    BEFORE  THE    BRITISH   PHARMACEUTICAL 

CONrERENCE  AT  SWANSEA. 

Note  on  Indiak  Henbane. 

By  T.  Greenish, 

The  official  biennial  hecltane  leaf  has  of  late  yenrB  become  very  scarce  in  thie  eonni 
and  it  \i^ae  witL  coEti(^erftMe  inteitet  that  the  author  tiudertook  the  examination  of  a  smidl 
sample  of  henbaue  leaf  sent  from  India  by  Dr.  D3moek-  It  armed  in  a  tin  box  withoat 
any  particnlara  as  to  its  being  the  piodnce  of  the  annual  or  biennial  plant,  place  of  growth, 
character  of  Boil,  the  result  c f  cultivation,  or  olberviFe.  On  removal  from  the  tin  the 
leaves  had  a  clammy  feel ;  they  poseeFEed  an  intense  odour,  very  persistent  on  the  haiid» 
and  generally  stronger  than  that  of  ordinary  henbane,  fl 

Dried  at  80^  F.»  it  loE.t  7  per  cent.  The  odour  passed  off  almost  entirely  in  the  pro* 
oesB  of  drying. 

A  tinctnre  prepared  by  maceration  was  a  brown-olive,  whereas  the  official  tinotnre  is 
olive-greeu ,  and  the  colour  more  intense.     A  little  added  to  ^ater  produced  no  opalescenfe^ 
and  gave  only  a  tinge  of  colour ;  the  official  tinclore,  on  the  contrary,  produced  considerabl 
opacity,  which,  on  the  addition  of  a  little  liquor  potaBSte,  disappeared. 

In  the  general  structure  of  the  leaf  the  author  found  no  very  material  diflerenco. 

Eitracts  made  from  the  two  tinctures  were  relatively  8'48  for  the  Indian  henbane, 
as  compared  with  4**20  for  the  British  Pbarmacopa'ia. 

It  might  be  worthwhile  to  make  a  tincture  with  the  leaf  without  previously  drying  it, 
80  that  the  strong  odour  which  iB  probably  dne  to  some  volatile  principle,  and  also  iha 
acridity  might  be  relfined*  and  piobabh  increase  the  tbtrnpeTitic  value  of  the  product. 


is 

J 


0»  THz  Detection  of  i^MOBPBous  Quinine  in   Citbatb  op  Ibok  and  Quinikk. 

By  Dr.    De  Vrij, 

Amobphoub  Quinine  FnbFtituted  for  crvBtalline  in  the  above  is  easily  Folublo  in  ether,  and 
the  substitution  will  not,  therefore,  be  detected  by  the  test  of  the  PharmaeopoBia.  It  can, 
however,  bo  detected  by  traoFforming  the  separated  qninine  into  a  neutral  oxalate.  Thi« 
oxalate  after  being  thoroughly  dned  on  a  water-bath  is  dissolved  in  chloroform,  and  the 
goIntioD,  if  necessary,  filtered.  If  a  few  drops  of  water  are  put  on  the  top  of  this  solution 
in  a  test-tube  the  oxalate  of  quinine  will  take  a  part  of  the  water  and  crystals  of  oxalate  of 
quinine  will  appear  in  the  chloroform,  whilst  the  water  on  the  top  remains  clear  and 
uncoloured  if  the  medicine  is  not  sophisticated.  If  it  contains,  however,  amorphous 
quinine  the  oxalate  of  this  base  will  be  taken  up  from  the  solotion  in  chloroform,  and  the 
water  on  the  top  of  this  solution  will  be  more  or  less  yellow  coloured  by  the  oxalate  of 
amorphous  quinine  which  baa  been  dissolved  by  the  water. 


A 


The  Pbebenos  of  Arsenic  in  Tinotube  and  Solcttion  of  Pebchlobide  of  Iboit 

By  F.   W,  Fhu-her,  F,C,S. 
Tek  author  enumerated  several  observations  of  the  presence  of  arsenic  as  an  impurity  in 
/)harmaeeutical  preparations,  and  to  that  list  h«  said  he  had  the  melancholy  satisfaction  of 
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ooDtribotiug  an  addition.  HaviDg  detected  arscDic  in  santplee  of  hydrochloric  a^id,  many 
of  which  h»d  been  sold  1*8  pore^  he  thong^bt  that  posaiblj  a  eoDi-idcrable  portion  of  the 
liquor  ferri  perchlor.  of  pliarmacj  prepared  with  similar  acid  might  contain  areenic.  This 
had  proved  to  be  tbe  caso  in  samples  of  the  liqnor,  and  algo  of  the  tinotnre,  which  had 
been  obtained  from  various  ominr nt  dippensing  honpep.  In  nne  instance  the  proportion  of  I 
88 -8  grains  Ae,Oj  in  the  100  fluid  cz.  of  the  liquor  were  detGcted.  The  other  inatanceB 
given  ehowed  10,  12,  and  IS  grains  per  100  fluid  oz.  of  liquor. 


4 


The  Gbavimetsic  EsTiMATiew  of  Minvtb  Quantitles  ot  Arsenicum, 
By  F.  W.  Fietchtr,  F,C.S, 
Apt£B  pointing  out  that  the  Tarious  processes  in  use  for  the  estimation  of  arsenicp  including 
those  of  Levol,  Bose,  and  Herapath,  are  inapplicable  to  the  determination  of  minute  traces 
of  this  substance,  the  author  described  a  method  he  had  devieed  for  the  purpose,  founded 
upon  a  reaction  first  observed  by  Soubeiran,  viz.,  that  when  a  stream  of  arseniuretted 
hydrogen  is  passed  through  a  iiolution  of  nitrate  of  silver,  a  precipitate  of  metallic  silver  is 
obtained  in  accordance  with  the  equation : — 

6AgNo3  +3  H,0  +  AsH^-OHNO^  +  H^AsO^  +  8Ag, 

T02O  W  648 

From  which  it  is  seen  that  for  every  75  parts  of  arsenicum  obtained  in  the  state  of  AsH^ 
no  leas  than  C48  parts  of  silver  are  thrown  out  of  solution,  *'  In  other  wordst  when  the 
amount  of  arsenicum  to  be  estimated  does  not  amount  to  more  than  i  milligramme  (or 
about  ^0^;^  grain)  the  weight  of  the  silver  precipitate  is  so  large  as  to  be  capable  of  accurate 
determination  on  any  balance  of  average  delicacy.*' 

The  author's  apparatus  oonsists  of  a  hydrogen  flask  connected  with  a  series  of  bottles 
containing  decinormul  eoluljuns  of  lead  acetate  and  silver  nitrate.  When  the  arsenical 
solution  is  added  to  the  hydrogen  flask  arseniuretted  hydrogen  is  passed  into  the  solution  ■ 
in  place  of  pure  hydrogen.  This  decompokes  the  silver  solution,  and  by  weighing  the  pre- 
cipitate of  silver  the  proportion  of  arsenicum  is  estimated.  One  part  of  silver  corresponds 
to  'lis?  of  arsenicum,  or  to  '1527  of  arsenious  acid.  By  testing  in  this  way  with  known 
quantities  of  As^O,  such  results  as  the  following  were  obtained : — '00292  gramme  gave 
•00286  to  '00241  gramme,  -00684  gramme  gave  '00625  and  -OOSll)  gramme,  -01168 
gramme  gave  *01076. 

The  other  substances  which  might  form  gaseous  compounds  with  hydrogen  were 
antimony,  sulphur,  tellurium ^  selenium,  and  phosphorus,  Antimony  should  be  especially 
sought  for,  phosphorus  might  be  converted  into  phosphate^  the  rest  would  be  arrested  by 
the  lead. 

The  author  also  described  eiperimente  by  this  method,  whereby  traces  of  arsenic  had 
been  estimated  in  subnitrate  of  bismuth,  sheep's  stomachs,  &c. 


I 


I 
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INTEKNATIONAL   FOOD  EXHIBITION. 

The  following  are  exiracte  from  the  Award  of  the  Judges  at  this  Exhibition,  whie 
was  held  at  the  Agiicultural  Hall,  from  the  1  Bth  to  20th  October :  — 

The  Exhibition  is  a  remarkably  representative  one.     As  nearly  as  we  can  tell,  there 
are  close  upon  6,000  diHerent  and  specific  varieties  of  food  and  food  ^x^xu;^»^^«s^;f«s.^^ 
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in  various  forms,  and  cookiug  utensils   on   exhibition.     It  would*  of  course,  have  been 
absolutely  imposaible^  in  the  limit  of  a  week,  to  test  every  one  of  tbeee,  but  wo  have 
adopted   the  plan   of  selecting  from  those    which  were  considered   by  each   exhibitor,  fl 
acting  on  behalf  of  the  manufacturers,  the  best,  and  in  very  many  cases  also  the  worst  of™ 
each  class. 

We  have  been  much  pleased  by  the  almost  entire  absence  of  adulteration,  properly  ao 
called;  out  of  some  thousands  of  samples  examined,  there  have  been  less  than  five  instances 
in  which  the  article  has  not  been  fairly  and  honently  described  by  the  Dame  or  label.  This 
result  is  so  far  satisfactory,  in  that  it  shows  that  there  is  no  commercial  difficulty  in  the  way 
of  pure  goods,  which  will  meet  all  the  requirements  of  the  Sale  of  Food  and  Drugs  Act, 
being  turned  out  in  sufficient  quantities  for  sale. 

There  are  a  large  number  of  samples  of  tinned  fish  exhibited,  but  a  good  many  of 
these  are  of  inferior  quality,  due,  partly  to  the  character  of  the  tin  in  which  they  have  beea 
packed,  and  partly  to  overcooking.     In  one  or  two  cases,  however,  these  difficulties  bav#j 
been  almost,  if  not  entirely,  overcome,  especially  in  the  case  of   salmon.     The  efibrta 
canners  should  be  directed  towarda  the  proper  enamelling  of  the  tins  and  canning  at 
lower  temperature. 

The  tinned  meats  were,  as  a  rule,  carefully  prepared,  and  most  of  them  were  of  a  very 
satisfactory  quality,  and  not  so  salt  as  it  has  hitherto  been  the  custom  to  make  them.  The 
tongues  especially  showed  a  very  great  improvement  ou  those  which  we  have  hitherto 
met  with.     The  tinned  poultry  and  game  were  all  of  good  quality,  and  carefully  tinned* 

Of  tinned  fruits  and  vegetables,  there  were  some  half-dozen  tustances  in  which  the  old 
system  of  packing  had  been  carried  out,  and  inferior  results  had  been  obtained ;  but  in  all 
other  cases,  the  improvemeut  was  so  marked,  that  many  of  the  samples  exhibited  were 
decidedly  superior  to  the  best  of  ordinary  Euglisb  produce  sold  by  retailers*  We  may 
mention  specially  pines,  apricots,  peas,  and  haricot  beans. 

Samples  of  the  so-called  temperance  drinks  have  been  subjected  to  chemical  examinationp 
with  the  extremely  satisfactory  result  tbat  they  all  proved  to  be  non-aleoholio  and  of  good 
quahty,  and  many  of  those  which  claim  medicinal  properties  do  really  possess  them. 

Of  wines,  spirits,  cordials,  and  bitters  the  display  was  smalt,  but  contained  a  feWj 
novelties,  and  those  for  which  the  awards  were  made,  were  excellent. 

Condensed  milk  and  children's  foods  show  a  slight  advance  on  samples  with  which  wa 
have  been  previously  acquainted,  but  even  now  there  is  room  for  considerable  improvement, 
the  sugar  present  being  in  our  opinion  much  in  excess  of  that  required  for  the  preservation 
of  food. 

We  think  the  public,  no  less  than  the  exhibitors,  will  be  the  gainers  by  the  opporitmity 
which  has  been  afforded  them  of  obtaining  samples  of  various  articles  of  food  hitherto 
almost  unknown  to  them.  The  foundation  is  well  laid  for  an  even  larger  Exhibitioii  next 
year. 

Among  the  most  interesting  of  the  medals  awarded  were  a  gold  medal  to  Messrs. 
Thurbers,  for  an  excellent  show  of  tinned  fruits,  and  silver  medals,  among  othersi  as 
follows  :— 

For  Tiimed  Meat,  to  Messrs.  Miller  &  Ealls. 

Far  Pnie  Cocoa  Extract,  to  Messrs.  Fry  &  Sons. 
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For  **  Perfigcted  "  Cod  Liver  Oil  and  other  Pharmaceatical  Preparations,  to  Messrs 
Allen  &  Hanbnrys. 

For  Gas  Cooking  Stoves,  to  Messrs.  H.  Greene  &  Son. 

For  Dairy  Produce,  to  the  Aylesbury  Dairy  Company. 

For  Whole  Meal  Bread,  to  Messrs.  Hill  &  Son. 

For  Pharmaceutical  Preparations,  to  Messrs,  Savory  &  Moore. 

For  Prepared  Corn  Flour,  to  the  Oswego  Company. 

For  Condensed  Soups,  &c.,  to  Mr.  H.  W.  Brand. 

For  Crystallized  Sugar,  to  Mr.  J.  Duncan. 


THE    LOCAL    GOVERNMENT    BOARD     AND    THE    SALE     OF    FOOD    AND 

DRUGS   ACT,    1875. 

Thb  Local  Government  Board  have  just  issued  their  Annual  Report  for  1879,  from  which 
we  extract  the  following : — 

It  is  satisfactory  for  hs  to  be  able  to  state  that,  during  the  past  year,  a  considerable 
number  of  additional  authorities  have  availed  themselves  of  the  advantages  to  be  derived 
from  a  compliance  with  the  provisions  of  The  Sale  of  Food  and  Drugs  Act,  1875,  in 
regard  to  the  appointment  of  an  analyst.  From  our  last  Report  it  will  be  observed  that 
up  to  the  81st  December,  1878,  arrangements  had  been  made  by  201  authorities  for  the 
discharge  of  the  duties  of  this  office  within  their  respective  Districts,  and  that  we  were 
then  in  communication  with  those  authorities  from  whom  we  had  not  received  any  report 
of  an  appointment  having  been  made.  During  the  year  ended  on  the  81st  of  December, 
1879,  appointments  under  section  10  of  the  Act  were  reported  to  and  approved  by  us  in 
84  additional  cases,  whilst  two  additional  authorities  made  arrangements,  under  section 
11,  for  the  due  discharge  of  the  duties  of  the  office  within  their  Districts. 

Up  to  the  last-mentioned  date  the  number  of  authorities  who  had  appointed  analysts 

under  section  10,  with  our  approval,  the  appointments  being  then  in  existence,  was  as 

follows : — 

County  Authorities  ...  52 

Municipal  Corporations         189 

District  Boards  and  Vestries  in  the  Metropolis        89 

280 
Agreements  entered  into  under  section  11 7 

287 

The  counties  generally  are  therefore  provided  with  an  analyst,  and  it  is  satisfactory 
to  observe  that  a  large  majority  of  the  boroughs  to  which  the  Act  applies : — viz.,  those 
having  separate  Courts  of  Quarter  Sessions  or  separate  Police  Establishments,  have 
complied  with  the  provisions  of  the  Act  in  this  respect.  We  have  not  failed  to  urge  upon 
the  remaining  authorities  who  are  empowered  to  appoint  analysts  under  the  Act,  the 
desirability  of  their  adopting  a  similar  course. 

The  results  of  the  analyses  made  during  the  year  are  shown  in  the  abstract  which  is 
printed  in  the  Appendix.  It  will  be  seen  that  the  entire  number  of  such  analyses  is 
17,049,  which  exceeds  by  about  850  the  number  recorded  in  oar  last  report.    Li^^^:i^^tts^ 
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donbt  have  been  still  larger,  if  the  operation  of  the  Act  Lad  not  been  practically  soBpended* 
in  a  large  number  of  distncts,  in  the  early  part  of  the  year,  owing  to  some  donbt  which 
had  been  aaggef^ted,  but  in  which  we  did  not  participate,  as  to  the  constrnction  of  the 
words  *' to  the  prejudice  of  the  purchaser"  in  the  6th  section  of  the  Act  of  1875.  As 
soon,  howcTer,  at^  this  qnestion  was  bronght  before  the  High  Court  of  Jnstice  (Hoyle  r, 
Hitohman  L.  R.  4  Q.  B,  233)  it  was  decided  that  the  words  in  question  did  not,  as  had 
been  contended,  defeat  the  object  which  the  Act  bad  been  obviously  intended  to  secnre ; 
and  thenceforward  samples  were  again  submitted  to  the  analysts,  and  proceedings  were 
again  t&ken  in  cases  of  adnlteration.  The  decision  of  the  High  Court  on  this  point  was 
subsequently  embodied  in  an  Amendment  Act,  to  which  we  shall  presently  refer. 

The  following  Table  shows  the  number  of  samples  examined  during  the  year,  and  the 
percentage  of  aduiteration*  It  is  necessary,  however,  to  point  out  that  such  percentage 
is  based  on  the  results  of  all  the  analyses  as  given  in  the  quarterly  reports,  and  not  merely 
on  the  number  of  cases  in  which  legal  proceedings  were  infitituted.  In  many  of  the 
samples  which  are  included  under  the  general  head  of  '*  adulterated,"  the  amount  of 
adulteration  was  so  small  that  the  analyst  specially  notes  ''  no  prosecution  advised  ;  *'  and 
in  some  instances  prosecutions  with  regard  to  samples  reported  as  adulterated  eventually 
broke  down  because  it  was  shown  that  adequate  notice  of  the  mixture  (as  of  coiTee  with  i 
chicory,  or  mustard  with  wheaten  flotir}  had  been  given  to  the  purchaser.  fl 


Exftmined. 

Adulterated. 

1878 
Peroentiige  of 
Adulteration. 

— Tm — 

percentage  of 
Adulteratioa, 

Milk 

5654 

1287 

601 

1306 

1244 

248 

932 

44 

52 

257 

56 

434 

601 

725 

613 

3010 

101 

95 

15 

171 

236 

1 

176 

1 

1 

4 

6 

16 
131 
224 
171 
186 

21*6 
71 

1-8 

12-6 

18-5 

4-3 

19*5 

7-0 

1& 

5'0 

2*e 

5-0 
470 
461 
26-4 

6-6 

19-4 

Bread , , . 

7-3 

Flour ,.....,.. 

24 

Batter - 

130 

Coffee 

16*9 

Suirax * * . 

0-4 

MuBtard ...,.....,..,...,.. 

19-0 

Pickles  (mcluding  Tiimed  Vogetablea)     

Jam     * ■ 

2^ 

1-9 

OotiifictioiiflrT 

1-5 

Wine - . 

10-7 

Beer 

3-6 

Gin 

21-7 

SDiHte  other  than  Gin  

30-8 

Draga ......,...*♦.. 

27-8 

Other  Articles 

61        J 

Total 

17049 

2535 

17-2 

143 

It  will  be  seen  from  this  Table  that  the  percentage  of  adulterated  samples^  which  waai 
19-2  in  1877,  had  fallen  from  17*2  in  1878  to  14*8  in  1879 ;  but  it  must  be  pointed  oui 
that  some  of  this  diminution  is  more  apparent  than  real ;  for  it  is  due  to  the  fact  that  the 
standard  of  strength  for  spirits  fixed  by  the  Sale  of  Food  and  Drags  Amendment  Act  is 
considerably  lower  than  that  previously  arlopted  bj  Public  Analysts  in  general,  and  thus  many 
samples  which  would  have  figured  as  adulterated  in  1878  appear  as  genuine  in  1879.  If  we 
exclude  spirits  altogether  from  consideration,  we  6nd  that  the  percentage  of  adulterated 
samples  was  15-6  in  1877,  18*7  in  1878,  and  13-8  in  1879. 

About  one- third  of  the  whole  number  of  samples  examined  were  of  milk,  and  we  are 
^lad  to  find  that  the  improvement  which  we  noticed  last  year  has  been  continued,  thoagh 
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bj  no  meaDs  to  the  eYient  that  we  desire.     The  peroeniage  of  adolteration  has  sunk  from 
21-6  in  1878  to  19*4  in  1879,  and  in  the  Metropolis  from  25-4  to  28*8. 

The  proportion  of  adulterated  samples  of  milk  varies  much  in  differetit  diBtricts.  As 
regards  the  Metropolis,  we  tiod  that  in  Hackney  19  samples  ont  of  46  are  reported  as 
adulterated ;  in  Fnlham  17  out  of  42  ;  in  St.  Pancras  33  ont  of  93  ;  in  Kensington  13 
ont  of  46;  in  Paddington  16  oat  of  66;  while  of  67  samples  procured  in  St.  James's, 
Westminster,  and  of  22  samples  procured  in  LimehoaBo,  alt  are  proaonoced  genuine.  As 
regards  the  large  provincial  towns  we  find  that  Birmingham  has  the  enormous  proportion 
of  87  adulterated  samples  out  of  62  examined ;  Manchester  18  out  of  52  ;  Liverpool  82 
out  of  160  :  Bristol  50  ont  of  240  ;  Sheffield  8  out  of  23  ;  and  Leeds  2  oat  of  34. 

It  would  be  interesting  to  leain  how  far  these  differences  accurately  represent  the 
relative  advantages  and  disadvantages  of  the  respective  districts  as  regards  milk  supply^  and 
to  what  extent  they  depend  on  the  system  of  procuring  samples,  or  on  other  conditions. 
Sometimes,  indeed,  science  is  called  to  the  aid  of  the  adulterating  milkman,  as  in  the  caes 
of  a  sample  where  jwst  sach  an  araoJint  of  sugar  had  been  added  as  would  bring  the  sample 
up  to  the  specific  gravity  of  genuine  milk;  or  where  an  alkali  had  been  introduced  to 
conceal  the  badness  of  the  milk  that  had  become  sour.  Generally,  however,  wuler  alone 
is  employed,  sometimes  with  profusion,  sometimes  in  just  sneh  quantity  as  to  reduce  fairly 
rich  milk  to  a  fluid  which  it  is  hoped  may  at  any  rate  pass  as  the  product  of  ill-fed  cows. 
Thus  one  sample  examined  by  the  analyst  for  Southampton  contained  no  less  than  48  per 
cent,  of  added  water,  white  another,  examined  by  the  same  analyst,  was  apparently  of  rich 
milk  skilfully  reduced  to  the  limit.  And  the  fact,  to  which  we  referred  in  our  Report  of 
last  year,  that  the  present  state  of  science  does  not  enable  analysts  to  distinguish  with 
certainty  exceptionally  poor,  but  genuine,  milk  from  originally  rich  milk  to  which  water  has 
been  added,  no  doubt  prevents  them  from  reporting  against  many  samples  which  there  is 
much  reason  to  believe  have  been  thus  tampered  with.  Id  the  interests  of  the  public  it  is 
desirable  that  in  those  instances  where  the  milk  is  so  far  below  the  average  strength  as 
to  give  rise  to  suspicion  of  its  having  been  watered,  but  to  suspicion  not  amounting  to 
certainty,  further  samples  of  the  milk  sold  by  the  same  person  should  from  time  to  time 
be  taken  and  submitted  to  the  analyst* 

In  some  cases  the  plan  adopted  at  Salford  might  be  followed.  Tbere,  whenever 
sample  of  milk  is  found  to  be  adulterated,  the  inspector  at  once  inquires  whence  the  vend 
obtains  his  milk  ;  a  sample  is  then  procured  from  the  wholesale  dealer,  and  if  that  is  found 
to  have  been  tampered  with,  then  the  inspector  obtains  samples  from  the  can  of  the  farmer 
who  supplied  the  milk,  immediately  on  its  arrival  in  Salford.  The  analyst  states  that  if 
this  corresponds  to  the  former  sampleSi  he  makes  a  point  of  seeing  the  cows  milked,  and 
analyses  a  sample  obtained  in  his  presence,  so  as  to  leave  no  chance  of  an  innocent  person 
being  convicted.  He  adds  that  the  inspector  has  taken  several  samples  on  Sunday  when 
the  milkmen  thought  he  was  in  church,  and  that  one  of  the  samples  of  milk  obtained  on  thai 
day  contained  as  much  as  BG  per  cent,  of  water. 

This  last  proportion  is  no  doubt  tmusually  large,  but  in  the  m^'ority  of  cases  entered 
as  adulterated  in  the  return  it  would  seem  that  the  addition  of  water  has  been  very  freely 
made ;  and  the  entire  money  loss  sustained  by  ibe  consumers,  to  say  iiothin^  (»f  the  1 
of  nutriment,  must  amount  in  the  aggregate  to  an  enormous  stun. 
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Anything  like  an  exact  estimate  of  such  Iobb  is,  of  oonrse,  oat  of  the  question.  If, 
however,  we  iiBsame  that  In  London  each  person  consumeB  onlj  a  pint  of  milk  weekly,  or 
rather  over  half  a  quarter  of  a  pint  daily  (and  this,  considering  that  over  one  eighth  of  the 
entire  population  consists  of  children  under  five  years  of  age,  is  probably  a  moderate 
estimate),  the  yearly  consumption  of  the  Metropolis  *  alone  will  be  found  to  amount  to 
nearly  tweiitythreo  millions  gallons  a  year,  representing,  at  5d.  a  quart,  an  expenditure  nofl 
far  short  of  two  millions  sterling.  If  nearly  a  quarter  of  this  milk  be  adulterated  with  abouff 
16  per  cent,  of  added  water  (and  this  seems  from  the  analysts'  reports  to  be  the  average 
proportion),  it  follows  (on  the  hypothesis  that  the  samples  analysed  are  fairly  representative 
of  the  entire  supply)  that  Londoners  are  paying  between  £70,000  and  £80,000  a  year  forj 
water  sold  nnder  the  name  of  milk.  This  unremunerative  outlay  might  certainly 
diminished  with  advantage,  by  the  more  extended  use  of  tlie  Sale  of  Food  and  Drugs  Act 
It  may  be  further  observed  that  persona  who  adulterate  are  not  likely  to  be  v« 
particular  as  to  the  quality  of  the  water  which  they  use  for  the  purpose ;  and  this  is  th< 
more  important,  considering  the  part  which  water  has  been  frequently  shown  to  play 
the  dissemination  of  infections  disease.  It  is  to  be  hoped,  therefore,  that  in  districts 
which  the  Act  ban  hitherto  been  allowed  to  be  inopuriiLive,  active  steps  will  be  taken 
check  the  adulteration  of  this  article  of  universal  consumption. 

Of  the  bread  examined  it  will  be  seen  that,  as  in  previuus  years,  about  7  per  cent,  di 
the  samples  are  reported  against,  and  of  flour  about  2^  per  cenL  The  usual  adalterani 
is  alura,  and  ther*^  has  been  in  some  instanpos  a  difference  of  opinion  among  analysts 
to  whether  sampleH  containing  a  large  proportion  of  alumina  had  In  effect  been  adulterated^ 
with  alum  or  not.  From  a  Report  of  the  Chemists  of  the  Inland  Revenue  Department, 
which  hfis  been  laid  before  us,  there  seems  to  be  no  doubt  that  some  descriptions  of  llc»nr, 
especially  that  made  from  Egyptian  wheat,  contain  appreciable  quantities  of  clay,  which 
cannot  be  separated  by  the  milter,  and  it  is  most  important  that  analyots  should  be  careful 
to  distinguish  between  acci^l«?ntHl  impurity  of  this  kind  and  wilful  adulteration.  For  this 
purpose  it  is  represented  in  the  report  to  question  as  necessary  that  they  should  not  omit 
to  Qse  such  tests  as  will  determine  whether  the  alumina  be  present  in  an  insoluble  condition,  ■ 
as  it  would  be  if  derived  from  earthy  matter,  or  in  a  soluble  form,  as  it  would  be  if  existing  ^ 
as  alum. 

The  sale  of  butterine  in  the  place  of  butter  is  apparently  on  the  increase,  and  is  no  ■ 
doubt  commonly  effected  without  notification  to  the  purchaser.  Correspondence  on  the 
subject  of  the  manufacture  in  the  United  States  of  this  article  (which  is  also  known  as 
Bosch  and  Oleo- margarine,  and  is  produced  from  heef  fat)  was  forwarded  to  us  by  the  Board 
of  Trade,  and  has  PubseqnentJy  been  published  as  a  Parliamentary  Paper.  From  a 
despatch  from  her  Maje8ty*8  Consul  General  in  New  York,  dated  the  16th  September* 
1879,  it  appears  that  the  total  quantity  of  ♦*  Oleo-margarine  "  exported  from  New  York 
amounts  to  about  6,000,000  lbs.  annually,  of  which  the  greater  part  is  shipped  to  Hot-  ■ 
terdam,  Hamburg,  and  Bremen,  where  it  is  mixed  with  milk  and  colouring  agents  to  gf-ye 

•  Through  the  courtesy  of  the  variouR  Railway  Compaoies  we  ha?e  received  returns  from  which  it 
appears  that  the  qaantity  of  milk  brought  to  Londou  by  railway  now  amoimts  to  nearly  twonty  milHan 
gallona  annually.  If  we  asBiune  three  mtllion  gallouR  hf  produced  within  the  Metropolitan  area,  or 
brought  thither  oihcrwiso  than  by  railway,  the  entiro  consuraption  would  corrrapond  with  that  eBtiuiated 
in  the  tert.    We  oaimot  End  that  any  statistica  on  the  subject  have  bevn  previoaaly  coUeoted. 
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it  a  resemblance  to  batter,  and  is  then  obtimod  and  eosTerted  into  batterine,  and  reshipped, 
chi6t]y  to  this  country.  Reports  and  chemical  analyeoB  demoDRtrating  its  perfect  whole- 
fiomeness  aiid  its  extreme  nnwholeeemeness  appear  Bido  by  side  in  the  paper  referred  to. 
Its  opponents  assert  that  samples  have  been  found  inrested  with  organisms  of  a  parasitic 
character,  which  may  be  transferred  in  a  living  condition  into  the  systems  of  those  who 
make  use  of  it.  On  the  other  hand  the  Board  of  Health  of  New  York  pronounce  it 
to  be  a  **  good  and  wholesome  article  *'  of  food.  In  this  country  a  Public  Analyst  of 
high  reputation  is  of  opinion  that  *'  the  public  should  know  that  genume  butterine,  which 
can  be  purohaaed  retail  at  less  than  Is.  a  pound,  is  often  more  palatable  and  more  digestible 
than  the  inferior  Canadian  and  other  butters  which  are  washed  up  and  prepared  for  the 
English  markets,  and  sold  at  a  little  higher  price."  However  this  may  be,  it  is  desirable 
that  butterine  should  not  be  sold  as  butter ;  and  proceedings  taken  under  the  Sale  of  Food 
and  Drags  Act  in  relation  to  it  will  conduce  to  this  end. 

The  percentage  of  adulterated  samples  of  coflee  continues  high,  mainly  in  consequence 
of  the  practice  of  selling  mixtures  of  chicory  and  coffee  as  coffee,  without  adequate  notifi- 
cation to  the  purchaser.  Of  course  the  mixtures  duly  labelled  as  such  are  not  classified 
as  adulterated.  It  may  be  interesting  to  observe,  however,  that  one  such  mixture,  on  being 
analysed,  was  proved  to  consist  of  90  per  cent,  of  chicory  and  only  10  per  cent,  of  coffee. 

As  to  the  adulteration  of  mustard,  the  observations  in  our  last  Report  still  apply.    For 
table  purposes,    probably   many  people   would   not  prefer   ground  mustard  seed  to  the 
preparations  ordinarily  sold  as  mustard,  which  consists  for  the  most  part  of  mixtures  of 
mustard  flour,  wheat  flour,  and  a  little  turmeric.     Such  preparations,  however,  if  sold 
mustard  without  notification  to  the  purchaser,  are  classified  as  adulterated. 

Of  sugar  only  one  sample  was  found  aduUeraied  out  of  249  examined ;  and  experi- 
ence eeems  to  show  that  this  article  is  very  little  tampered  with,  and  that  the  practice  of 
'*  sanding  the  sugar,"  if  it  existed  in  the  times  of  heavy  duties  and  high  prices  has  now 
been  virtually  abandoned.  Of  jam,  the  one  adulterated  sample  was  reported  to  be  exten- 
sively composed  of  seaweed.  Of  confectionery,  all  but  four  samples  out  of  257  are  returned 
as  genuine,  from  which  it  may  bo  inferred  that  the  use  of  poisonous  colouring  matters  is 
now  rare.  In  one  or  two  cases,  however,  chromate  of  lead  appears  to  have  been  used  for 
this  purpose ;  and  in  one  instance  a  sample  of  sweets,  sold  as  *'  eider  cream,*'  was  found  to 
consist  of  strong  vinegar,  flavoured  with  a  little  acetate  of  amyl,  as  to  which  tbe  analyst 
remarks,  that  he  is  <*  not  suprised  to  hear  that  an  uncomfortable  feeling  is  experienced  in 
the  stomach  after  drinking  so  delectable  a  compound.'^ 

Of  wines,  it  will  be  seen  that  only  50  samples  have  been  examined,  and  it  should  be 
stated  that  three  out  of  the  six  reported  against  were  sold  as  **  unfermentod  wines,''  and 
consisted  of  sugar,  water,  and  tartaric  acid,  with  a  little  flavouring  and  colouring  matter. 
Other  **  onfermented  wines"  was  found  to  be  pure  grape  juice»  mixed  with  a  small  quantity 
of  sugar* 

The  adulteration  of  beer  seems  of  late  years  to  have  been  steadily  on  the  decrease, 
the  percentage  of  adulterated  samples  having  fallen  from  9*8  in  1877  to  ^0  in  1878,  and 
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d'6  in  1870.  In  the  Metropolis,  moreover,  only  one  sample  out  of  9S  examined  in  1879  M 
was  found  to  be  adulterated.  In  a  single  instance  a  trace  of  tobacco  was  found,  but  excess  ™ 
of  salt  was  generally  the  ground  of  condemnation.     On  thift  '^(^Vni  ^^tib  ^ma.^  t^^^ssl  \a  ^^% 


remarks  in  oar  report  of  laat  year,  merely  adding  that  salt  seems  to  be  oecasionally 
employed,  not,  as  snggested,  for  the  sake  of  mducing  thirHt»  but  with  the  notion  of  making 
beer  keep  the  better  for  it. 

As  regards  spirits  it  may  be  eaid  that  the  adulteration  oonlinaes  to  be  of  an  innooaoos 
character,  only  water  being  usually  added.  In  comparing  the  percentage  of  adulterated 
sampleg  with  that  shown  in  the  retmns  for  1878,  it  must  be  borne  in  mind  that,  as  we  hare 
stated  abovfit  the  standard  fixed  by  the  Amendment  Act  of  1B79  is  a  low  one  (as  any 
standard  of  minimum  strength  must  necessarily  be),  and  that  much  which  was  before 
generally  ranked  as  diluted  spirit  may  now  be  sold  as  genuine.  fl 

We  regret  to  find  that  drags  continue  to  be  largely  adulterated,  no  less  than  171™ 
samples  being  reported  against  out  of  613  submitted  to  analysis.  One  result  of  adulte- 
ration of  drugs  is  that  a  person  habituated  to  the  use  of  a  certain  medicine  in  an  adulterated 
state,  may  be  seriously  affected  by  suddenly  taking  the  genuine  article.  Thus  *•  paregoric" 
is  a  popular  domesuc  medicine,  practically  identical  with  the  officinal  preparation  formerly 
called  compound  tincture  of  opium »  of  which  opium  is  the  leadmg  ingredient*  Certain 
eamples,  however,  of  so  calked  paregoric  which  were  analysed  in  Derbyshire,  contained  no 
opium  whatever,  and  large  doses  might  be  habitually  taken  without  producing  the  {»edatiTe 
effect  desired,  whereas  if  the  patient  were  suddenly  supplied  with  genuine  paregoric,  and 
were  to  take  it  in  the  quantities  to  which  he  had  been  accustomed,  the  change  might  be 
attended  with  une^cpected  and  possibly  disastrous  results.  Similarly,  in  the  case  of  sweet 
spiritB  of  nitre,  some  samples  were  fouTid  entirely  destitute  of  the  nitrous  ether  which  is 
the  most  important  constituent  of  the  real  compound,  and  others  were  diluted  with  amounts 
of  water  varying  up  to  40  per  cent,  of  the  whole.  Cream  of  tartar  had  been  found  largely 
mixed  with  sulphate  of  lime ;  and  tartaric  acid  with  lead  in  quantity  sufficient  to  injure 
health.  Fluid  magnesia  has  been  reported  to  hare  only  H*8  grains  of  magnesia  per 
fluid  ounce,  instead  of  the  5  graios  which  is  the  proper  proportion ;  and  tincture  of 
rhubarb  bought  at  one  shop  has  been  found  of  scarcely  more  than  half  the  strength  of 
that  bought  at  another.  We  must  repeat  the  opinion  which  we  have  expressed  in  former 
years  that  this  state  of  things  demands  serious  attention,  and  that  strong  efforts  should  be 
made  to  secure  the  sale  of  genuine  drugs  of  proper  strength. 

Of  the  articles  not  specified  by  name  in  the  Table,  we  may  particularise,  among  those 
broadly  classified  as  adulterated,  samples  of  infants'  food,  of  sardines,  and  of  srated 
waters,  which  contained  lead  in  greater  or  less  proportion.  The  introduction  of  this 
aubstance  in  the  procoi^ses  of  manufacture  had  been  doubtless  unintentional,  but  waa  not 
the  less  unwholesome  on  that  account.  In  the  ease  of  the  srated  waters  the  analyst  far 
Newport  (Mon.)  observes  that  ''  lead  is  a  cumulative  poison,  and  as  it  ia  somewhat  readily 
acted  upon  by  piepared  water  charged  with  carbonic  acid  gas,  this  metal  should  not  be 
used  in  the  construction  of  the  apparatus  employed."  He  further  reports,  what  has  been 
observed  in  many  instances  elsewhere,  that  some  of  the  samples  of  so-called  *'  soda  water  " 
contained  no  alkali  whatever,  but  consisted  simply  of  water  charged  with  carbonic  acid  gas. 

In  several  cases  the  specimens  of  vinegar  analysed  were  found  to  be  infested  with 
immense  numbers  of  particularly  active  animalcules,  known  as  vinegar-eels ;  and  in  one 
instance  hydrochloric  acid  was  reported  to  have  been  added  to  vinegar. 

Of  the  17,049  samples  above  referred  to,  the  greater  part  were  purchased  by  officers 
appointed  under  section  18  of  the  Act  of  1875,  and  only  528»  or  little  more  than  8  per 
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eent.,  by  private  individuals.  It  is  significant  that  in  the  latter  class  of  samples  the 
proportion  adalterated  is  25  per  cent.,  compared  with  14*5  per  cent,  in  the  former.  In 
some  articles  the  difference  is  especially  marked.  In  milk,  for  instance,  of  the  176  samples 
procured  by  private  purchasers,  no  less  than  80,  or  45*5  per  cent,  were  adulterated ;  while 
of  the  inspectors'  samples  the  proportion  was  18-6.  Of  course  this  difference  is  mainly 
to  be  accounted  for  by  the  fact  that  a  private  individual  does  Uot.  as  a  general  rule,  take 
the  trouble  and  incur  the  expense  of  submitting  a  sample  for  analysis,  unless  he  has  very 
strong  grounds  for  suspecting  adulteration.  But  there  is  reaFon  to  believe  that  in  Rome 
cases  the  inspectors  appointed  under  section  18  are  known  to  the  tradesmen,  and  are 
supplied,  when  recognised,  with  articles  superior  to  thoso  which  would  be  Sold  to  an 
unofficial  customer.  An  illnstration  of  the  practice  referred  to  is  farni^h.'d  by  the  analyst 
for  Cumberland,  who  reports  that  a  sample  of  milk  "  contained  such  «n  abnormally  high 
percentage  of  cream  as  to  suggest  the  idea  that  the  vendor,  knowing  thtj  purpose  for  which 
the  milk  was  bought,  determined  to  supply  the  inspector  with  a  good  article,  and  added 
a  considerable  proportion  of  cream  to  it."  No  doubt  in  some  cases  adequate  precautions 
have  not  been  taken  to  ensure  that  the  articles  purchased  on  behalf  of  the  Authority  are 
fair  specimens  of  those  usually  sold  to  the  public. ;  and  difficulty  in  this  respect  has  perhaps 
occasionally  arisen  from  an  erroneous  assumption  that' the  (jfficers  authorised  under  section 
18  of  the  Act  must  personally  make  the  purchases,  and  that,  therefore,  in  order  to  escape 
detection,  an  adulterating  tradesman  has  only  to  make  himself  acquainted  with  the  officers 
so  authorised.  We  may,  however,  observe  that  there  is  nothiug  in  the  Act  to  prevent  the 
inspector  from  taking  proceedings  under  it  when  the  actual  purchase  has  been  made,  not 
by  himself,  but  by  a  substitute ;  and  as  a  matter  of  fact,  it  is  not  an  infrequent  practice 
of  inspectors  to  adopt  this  course. 

We  may  refer  with  satisfaction  to  the  passing  of  the  Sale  of  Food  and  Drugs  Amend- 
ment Act  of  1879,  to  which  we  called  the  attention  of  the  Authorities  in  our  circular 
letter  of  the  81st  December  last,  and  which  has  effected  some  important  amendments  in 
the  law.  By  expressly  declaring  that  when  an  article  may  have  been  purchased  solely  for 
analysis,  it  shall  be  no  defence  to  allege  that  the  purchaser  was  not  prejudiced  thereby, 
it  disposes  of  the  objection  to  which  we  have  previously  referred,  as  for  a  time  interrupting 
the  administration  of  the  principal  Act ;  and  it  also  enacts  that  it  shall  not  bo  a  good 
defence  to  prove  that  the  article  analysed,  though  defective  in  nature,  or  in  substance,  or 
in  quality  was  not  defective  in  all  three  respects.  It  makes  speoial  provision  for  procuring 
samples  of  milk  in  course  of  delivery,  under  contract,  to  the  purchaser  or  consignee,  and 
it  is  hoped  that  this  enactment,  by  making  the  consignor  liable  to  a  penalty,  will  afford 
to  dairymen  protection  against  the  consignment  to  them  of  adulterated  milk.  A  further 
amendment  of  the  principal  Act  is  made  by  the  clause  which  extends  its  operation  to  articles 
sold  in  the  streets. 

The  difficulty,  on  which  we  enlarged  in  our  last  Report,  of  determining,  in  the  absence 
of  a  recognised  standard,  the  precise  point  at  which  a  compound  of  alcohol  and  water 
ceases  to  be  spirit  and  becomes  spirit-and-water,  has  been  finally  disposed  of  by  the 
provipion  that  the  sale  of  spirits,  to  which  only  water  has  been  added,  shall  not  constitute 
an  offence  under  the  6th  section  of  the  principal  Act,  if  such  admixture  has  not  reduced 
brandy,  whisky,  or  rum,  more  than  25*^,  or  gin  n^ore  than  85^,  under  proof.  In  one  or  two 
instanees  it  seems  to  haye  been  assumed  that  this  amending  provUioxiL  q^^t^K«q^\.^>£^^S«^^^ 
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altogether  the  sale  of  spirits  under  the  standard  strength,  bnt  we  have  had  no  hesitaiion 
in  expressing  oar  opinion  that  the  clause  in  question  does  not  affect  the  operation  of 
section  8  of  the  principal  Act,  and  that  the  vendor  of  any  spirits  reduced  by  water  below 
the  standard  strength  would  not  be  guilty  of  an  offence  under  the  last-named  Act,  if  he 
could  show  that  adequate  notification  of  the  dilution  had  been  given  to  the  purchaser. 

Other  clauses  effect  certain  changes  in  the  incidence  of  the  charges  of  the  exeention 
of  the  Acts,  and  make  special  provision  with  regard  to  the  time  within  which  a  summons 
is  to  be  served,  and  also  with  regard  to  the  period  to  be  allowed  before  such  smnmons 
is  returnable. 

We  trust  that  under  the  law  as  it  now  stands,  it  will  be  found  practicable  still 
further  to  reduce  the  amount  of  adulteration.  The  progress  already  made  is  substantial, 
and  would,  no  doubt,  be  much  accelerated,  if  private  individuals  would  avail  themselves 
more  largely  of  the  legislative  provisions  for  their  own  protection. 

The  following  is  a  list  of  the  total  number  of  samples,  examined  and  adulterated,  in 
England  and  Wales,  during  1879  : — 

TOTAL  NUMBER  OF  SAMPLES. 


The  Metropolitan  District 

Elzamiiied. 
4596 

Adulterated. 
686 

36 
12 

0 

19 

103 

3 

14 
31 
21 

202 
14 
68 

3 

0 
108 
366 
26 
63 
16 
29 

7 
26 
23 
12 

7 

0 

64 

111 

137 

Propoption  adoltented. 
1879.                        187a 

12-7         ..         12*6 

Counties. 
Bedford 

288 

12'1         .-           7.7 

Berks 

Backs 

Cambridge 

Chester   

163 

4 

78 

670 

7-8 

0-0 

24-3 

16-3 

42-8 

12-6 

29-8 

26-2 

00 

29-7 

6-4 

7-6 

00 

.       100-0 

00 

27-7 

17-4 

9-7 

16-4 

23-1 

260 

29-1 

16-2 

12-2 

190 

260 

0-0 

.     •     6-6 

210 

12-6 

8-1 

0-0 

26-8 

27*9 

Cornwall 

Cmnberland    

Derby 

Devon 

Dorset 

Durham 

Essex 

7 

Ill 

104 

80 

G78 

216 

26-6 
62-6 
211 
13-6 

16-6 
71-4 

Gloucester 

766 

7-8 

Hereford 

Herts   

Hunts 

3 

3 

14-6 

Kent    

Lancaster   

lieicester 

389 

2037 

257 

181 
24-7 
ll'l 

liincoln    

822 

26-6 

Middlesex    

69 

281 

Monmouth 

116 

83'7 

Norfolk    

24 

83*3 

NorthaniDtoii .•••.•• 

167 

21'0 

Northumberland    

Nottingham    

Oxford     

181 

63 

28 

38-8 
19-4 
46-2 

■Rutland       

Shropshire 

Somerset 

9 

966 

17-6 
11-0 

Southampton 

Stafford 

528 

1072 

26-2 
16-9 
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SofToUt 1 

Surrey 528 

SiUMK. 427 

Warwick ...» 271 

WeBimoreland    0 

WUtB S5 

WoroeBter 185 

York,  E.  Ridiug 151* 

„     N.Riding 132 

„    W,  Riding 707 

Walks. 

AngloBoy 1'6 

Brocknock 59 

Cardigan ^ 

Carmarthen 36 

Carnarvon — 

Denbigh 4 

Flint    , 27 

Glamorgan 432 

Merioneth    ...  * — 

Montgomery 1 

Pembroke — 

Radnor , ~~ 

Totals  17049 


Adtdtonted. 

grT*^ 

•'"•T^ 

0 

oo 

70 

13-2 

22-4 

43 

100 

14-7 

f,3 

•i2'8 

22-6 

1 

10*6 

45*9 

2 

r,'7 

15-4 

2'4 

121 

16-1 

2'J 

18-2 

31-8 

19 

14-3 

17-8 

149 

SIO 

16-9 

2 

15-3 

7-4 

m 

mi 

— 

— 

— 

32-3 

i\ 

171 

28*1 

— 

— 

— 

1      .. 

25-0 

— 

2 

7-4 

— 

25 

51 

9-7 

0 

00 

— 

, 

^_ 

„^ 

2535 


14-86 


1718 
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Mr.  J.  Carter  Bell,  Analyst  for  Salford,  in  his  quarterly  report  atntcs  r^Dtiring  th©  qnarter  ending 
September  30,  18B0, 1  have  examined  lii4  samples.  Of  these  24  were  adtilterat<>tl,  consisting  of  U  milks, 
^  wines,  5  breads  and  1  buttor.  The  ive  breads  contained  a  chemical  compound  whieh  in  known  by  the 
name  of  baker's  mixture.  Tixis  is  now  being  sold  in  Salford  to  bakers  for  the  purpose  of  mixing  with 
inferior  flour.  It  is  made  from  phosphates  of  alumina,  lime  and  magnciia,  with  sulphuric  and  hydrocdiloric 
acids,  and  I  have  found  that  it  has  the  effect  of  spoiling  the  bread,  and  making  it  injurious  to  health.  It  also 
oontoined  a  considerable  amount  of  arsenic,  the.  conse<juence  of  its  being  made  from  impure  materials. 
1  need  not  say  how  dangerous  it  is  to  introduce  such  a  mixture  into  bread.  I  have  also  examined  nine 
samples  of  so-called  onfermented  wines  and  two  of  ordinary  tent  wines.  Of  these  nine  samples,  three 
bearing  labels  stating  that  the  bottle  contained  "pore  grape  joioe, "  **  virgin  fruit  of  the  vine/'  iSrc.,  cou- 
Viated  of  sugar,  tartaric  acid^  salioyho  tujid  and  colouring  matter  with  a  considerable  quantity  of  copper 
— the  result  doubtless  of  ignorant  or  careless  xnauufacture.  Grape  juioe  was  in  my  opinion  entirely 
absent.  Another  sample,  labelled  "  Pure  and  genuine  unfermented  fruit  of  the  vine,  "  was  evidently  a 
composite  article  artilicially  made,  and  so  oarelessly  prepared  as  to  contain  alohohol.  One  sample  of 
onfermented  wine  imported  from  abroad  contained  some  grape  juice,  but  the  presence  of  alcohol  and  aa 
abiiindaiioo  of  yeast  cells  showed  that  fermentation  had  not  been  arrested.  One  example  was  labelled 
**  The  Selected  Wine  of  the  Temperance  Fraternity.  "  This  was  an  ordinary  low  class  fermented  wine 
containing  a  large  amount  of  alcohol.  Of  the  nine  samples  of  the  so-called  nnlermented  wines  only  one 
was  genuine,  and  what  it  professed  to  be,  "  Pure  grape  juice  entirely  free  from  alcohol. "  The  samples 
of  tent  were  bweet  and  highly  alooholio  wines,  one  sample  containing  as  much  as  40  per  cent,  of  proof 
spirit.  This  wine  hod  evidently  been  strongly  brandied,  no  natural  wine  containing  anything  like  this 
proportion  of  aloohoL  The  number  and  variety  of  these  BO>called  uiLfei>mented  wines  testify  to  a  large 
demand  for  articles  of  this  class,  but  my  cxaminationH  puint  to  the  uocessity  of  a  very  careful  discretion 
in  tlieir  selection.  Three  samples  of  water  taken  from  the  lo<ilge  of  a  manufactory  were  so  highly 
laminated  with  sewage  matter  as  to  make  them  dangerous  to  health.    The  report  wm  adopted. 
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LAW  REPORTS. 

What  Addition  of  Water  CattsUttiteH  Adulteration  : — 

Thomas  Noddle,  a  milk  denier,  of    Mount   Street,  Leed«  Road^  Bradford,  York*.,  wa»  reeen 
Bammonod  for  scllmg  adalternied  xniUc.    The  town  clork,  Mr.  W.  T.  McOowen  appeuTed  in  flnpport 
the  BtJinmonfl,  and  Mr.  Bbttj  repre«enteil  the  defendant.     Inspector  Chambers  said  thnt  on  the 
Scptemlwjr,  Lq  went  to  the  defendant's  house  find  purchased  a  pint  of  milk  from  Noddlo^fl  datighter, 
BuVimittCHl  tho  sample  to  Mr.  Kimmingtou,  Borough  Analyst,  who  certified  that  iii  his  opinion  the 
hofl  be<'n  adulterated  by  the  addition  of  5  per  cent,  of  water.     In  croBS-exaniination  by  Mr,  Beny, 
witnesH  Haid  that  he  gave  a  penny  for  the  pint  of  milk.     The  |;;irl  did  not  tell  him  it  was  Sunday's  niUk. 
For  tlie  defence  Mr.  Berry  called  the  defendant *s  daughter,  who  stated  that  InHpector  Chambers  aake«i  her 
for  a  pint  of  new  milk,  but  that  she  told  him  they  hod  no  ne^  milk,  and  gave  him  gome  of  the  preriocu 
day's,  ^ieh  had  had  the  cream  skimmed  off.    Tho  Chairraan  eoid  it  was  drawing  the  matter  very  iioely 
to  prosecute  when  the  milk  was  adulterated  to  the  extent  of  5  per  cent.  only.     Tho  summonB  would  be 
diamiaaed.     The  Town  Clerk  eaiil  he  would  ask  the  Bench  if  he  wag  to  understand  that  where  milk  wai 
adultcratcKl  to  the  cittont  of  not  more  than  5  per  cent,  it  would  be  neci^ssary  for  him  to  bring  cases  in 
Court.    The  Chairman  stated  that  the  Bench  were  divided  in  their  opinion  as  to  the  present  case. 
Gurney  was  of  opinion  that  an  addition  of  5  per  cent,  of  water  was  adidteration,  whilst  he  (the  Choi: 
man)  believed  that  the  thinness  of  the  milk  might  be  caused  by  poor  pasturage.    Mr.  Gumey  said  i 
if  the  analyst  were  to  come  into  Court  and  swear  that  five  parts  of  water  in  100  had  been  added  to 
milk,  he  would  feel  no  heaitntion  whatever  in  convicting.    He  cousiderod  that  a  man  had  no  right 
adulterate  a  little  nny  more  than  he  had  to  mdulterfite  a  preat  deal.     Tho  Town  Clerk  again  aaked  ft 
their  Worships'  iiiHtruction^  ns  to  what  oourso  ho  ehonld  li/lopt  in  similar  a&ses  in  future.     Mr.  Ben 
complained  that  tho  Town  Clerk  was  trying  his  best  to  terrorise  the  Bench.    Mr.  Mosaman  eip" 
that  the  summons  was  diamifiaod  because  the  Bench  w  ere  divided  in  opinion. 

MIDDLESEX    SESSIONS. 
Analpit^B  Certificate'  a*  to    Milk  mtut  be  in   E^vict    Word/t  of  Att  a*  to  No   Chanfff   havinff 
place  in  SninpU.     Convietinn  on  Crrtifieatf  not  so  Worded,  Qinuhtd  on  Appeal : — 

TlxiB  was  an  appeal  by  Mr.  Peart  against  the  deci*ion  of  the  Clerkenwell  police  magistrate. 
Beeley  wai*  coonael  for  the  appellant ;  and  Mi',  Mead  for  tlie  respondent,  the  sitting  magistraie 
Clerfeenwell.     The  Hppell»»nt,  Mr.  Isaac  P»jArt,  forming  600  acres  int  Hertfordshire,  i»nd  having  a  herd 
nboai  80  cows,  suiiplik^d  ever>'  moruiTig  two  ohuras  to  Mr.  Edwards,  a  oiilk  dealer  of  Fonthill  Boad^ 
Finabury  Park.     The  price  was  la.  9d.  for  17  pints,  which  is  a  **  bom  "  gallon,  and  the  BcUcr  paid  carriage 
to  Fingbary  Park  station,  receiving  |wiymont  for  tho  milk  supplied  every  fortnight.    This  orrangemGnt  h 
b««n  in  existeuoe  ab<»ut  two  ^cars,  aad  ou  the  0th  of  July,  on  the  arrival  uf  the  churn?  at  Fiusbury  Pi 
Station,  Mr.  Edwards  caused  one  to  Ijo  sealed,  and  telegraphed  to  Mr.  Peart  that  at  six  o*clock  in 
the  eveniug  samples  for  uualysiH  would  bo  taken.     Mr,  Pcart's  son  attendeil.  and  the  fnaniples  were  taki 
On  the  7th  of  July.  Dr.  Tidy,  the  PabHc  Analyst,  received  one  sample,  and  on  the  12tlj  of  July  gare 
certificate  tlmt  he  found  17  per  cent,  of  added  water.     On  the  2ith  of  July,  Pariah,  who  is  employed  li 
the  Dairymen's  Protection  AxHociation,  to  VihicJi  Mr,  Edwards  boluogs,  vifiited  Mr.  Peart  at  his  farm, 
on  the  28th  of  July  n  Kumnn>ns  wiis  taken  out  for  the  offence  under  si'ciion  0  of  the  Act  of  1^75,  i 
which  Mr,  Edwards  was  descrthndaH  the  prosecutor.     The  hearing  wa&  on  the  llth  of  August,  nnd  Mi 
Baratow  decided  against  «.eveTal  legal  objections,  and  fined  Mr.  Peart  tlie  iitasinmm  penally  of  £20 
custs.      Against  this  conviction  the  appeal  was  broughtr     The  case  waa  partly  heard  on  Saturdayi 
the  16th  October,  and  ad joiirued  until  to-ilaty  (23rd),  when,  at  the  conclusion  of  the  evidence  for 
respondent,  it  was  decided  upon  a  point  of  law.  atid  Mr.  Peart  and  his  witueases  were  not  called,  and 
meirits,  as  for  as  Mr.  Peart  was  ooncernccU  were  not  gone  into.     The  objection  was  this.    The  Act  of  1875^ 
requires  a  number  of  conditions  precedent  to  the  taking  proceedings  for  any  penalty,  and  one  is  that 
when  the  Pubho  Analyst  haa  issutid  hm  certitioato  the  purchaser  may  take  proooodings,  and  must  t 
them  in  a  reasowable  time,  and  the  certificjitt*  mnst  '*  specify  wliether  ony  change  had  taken  place  in 
constitution  of  the  article  »o<i«  io  interfere  with  the  analysis."     Dr.  Tidy  having  certified  that  the 
was  fresh  when  delivered  to  him,  omitted  to  report  specially  aa  required. 

Mr.  Besley  submitttul  that  the  summons  having  issued,  and  the  adjudication  followed  upon  an 
informal  certificate,  the  conviction  could  not  be  sustained. 

After  hearing  Mr.  Mead,  contra,  and  oousidering  their  decision  In  private, 

The  Assiatont-Judgo  said  that  the  very  precise  provisions  of  the  statute  with  regpcct  lo  tlio  »  ortu 
ol  the  analyst — refpiinng  a  •♦special  report"  a?t  to  certain  matters— were  obviously  intended  for 
protection  of  the  seller.  Those  provisions  would  be  procticfdly  a  dead  letter,  if  an  informal 
insQ^cieni  oertiBcate,  such  aa  that  upon  which  the  conviction  proceeded  in  the  present  case,  might 
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amended  and  aupplemetiied  hy  t^u<a  vmui  Bvideiiue  ginn  upon  an  appeal  heAnl  pOBcsibl^v  B€ver4U  montbu 
ai It /wards.  The  couviction  "toqIJ,  tbercforct  bo  quitaliiJ,  but  as  the  uiuistdun  wfl^  lh.it  of  Lliu  publii* 
officer,  there  would  be  no  order  as  to  costs,  Soveml  pfaiwciitions  for  BcUing  ttdnltorated  milk  havin,^ 
failed  recently  in  consequence  of  similar  informality,  the  ijaelstiuit-Jiidgc  oxprf^aed  the  wish  of  tht^ 
Bench  that  ihdr  deciflion  in  this  oaf^  woulil  lead  to  n  more  atrict  ohservauce  of  the  requiiemeuta  of  th%' 
atatuto.     CouYiction  qanahed  without  coats. 

NOTES  OF  THE  MONTH. 
There  is  really  nothing  to  note  ibii)  month  except  ike  amuging  exposure  of  fto-CAllKd 
"  temperance  wine,"  whicb,  it  eeems,  is  tartaric  acid,  sqgar  and  tiuHcjlic  acid,  and  colouriug 
matter.  Some  few  sampler,  which  rwttlly  contained  grapo  juice,  hnd  ft^rmijuted  in  the 
bottles  or  oaak<i,  and  8u  were  distiuctl;  ulcobidic.  Wd  belieTd  ati  attempttid  prtiBecuiion 
broke  down  on  the  point  that,  becuuae  tartaric  aoid  existel  io  grapes,  thorut'ijre  it  might 
be  siiid  to  be  reallj  although  indirectly  produced  from  grapes. 


Here  is  a  true  storj  of  the  failure  of  a  prosecution  which  hud  better  bo  studied  bj 
inspectors.  A  uiao  was  aummoned  for  selling  adulterated  milk,  and  the  unual  evidence  was 
taken ;  bat  the  inspector  forgot  to  saj  that  he  paid   for  the  article.     Then  the  defencit 

counsel  says,  (juietly  addressing  the  prosecator,  "  Is  that  your  caee»  Mr.  ?"     ••  Yes.'* 

*''  Very  well ;  I  object  that  my  client  is  summoned  for  selling  milk,  and  there  is  no  eyidonce 
that  it  was  aold  before  the  oourt.  Prosecuting  Coumd:  **  Ob,  I  will  soon  set  that  right.'' 
Deffindtntj  Cmtn^el :  It  is  too  late,  you  said  your  cum  «vm  clotted,"  And  it  u-aji  too  late, 
and  the  railkmaa  never  forked  out  any  money  with  so  much  joy  as  that  which  ho  handed  to 
his  coungeL 


Bere  is  another  hint  to  inspectors.  A  milkman,  about  to  deliver  miJk  at  a  large 
parochial  eBtablishment,  suddenly  notices  the  inspector  lying  in  wait  to  demand  a  sample, 
and  so  off  he  drives.  The  inspector  follows,  and  about  100  yards  away  be  arrests  thu  horse 
and  insists  on  a  sample,  which  was  found  to  be  somewhat  more  then  half  water.  But  in 
court  the  case  breaks  down  because  the  Act  says  the  sample  shall  he  taken  at  tht;  place  of 
delivery^  and  this  was  obtained  100  yards  away !  So  inspectors  sent  to  cat^h  a  man 
delivering  at  a  certain  place  may,  in  future,  save  their  legi  and  wind,  for  it  is  no  use  trying 
to  take  the  sample  if  he  once  drives  olT  before  they  have  time  to  demand  it  at  the  place 
itself.  

We  commend  to  the  caretul  attention  of  all  PubUc  Anaiysta  the  importuiit  decision 
(reported  on  another  page)  by  the  magistrates  at  the  Mikllesei  SorsiuriS,  rifjd  ctpetMally 
the  remarks  of  the  Assistant  Judge  in  giving  the  decision.  The  auuiyst  had  stated  in  Uis 
curtihoate  that  a  milk  was  q^uito  fresh  when  brought  to  him,  that  he  analyzed  it  immudlatt^ly, 
uud  that  it  contained  17  per  cent,  of  added  water.  This  might  have  been  considered  by 
most  people  a  roasonablo  compliance  with  the  providions  of  the  Act^  but  the  vuudur,  who 
was  ooDvieted  and  Ened^  appealed,  and  (.he  cunviotion  was  quashed  on  the  gri^uud  of  iho 
exact  words  of  the  Act  not  having  been  used,  that  ''  no  change  had  taken  place  in  the  con- 
stitntion  of  the  stunple  that  would  interfere  with  the  analyais/*  Of  course  tho  loginhiUire 
may  have  intended  that  these  exact  words  should  always  be  uued,  and  not  worde  to  a  similar 
etlect,  though  we  have  our  doubtn  about  such  an  intention  ;  but  as  this  appeal  decision  will, 
no  doubt,  govern  all  future  oases,  it  behoves  all  Public  Analysts  to  be  more  earnful  in  Ititure, 
and  adhere  literally  to  the  strict  letter  of  the  law* 


I 
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Public  Akaltst  fob  Mobtbobx. — Ai  &  meeting  of  tho  Puhlio  OoznmiBRlosers  of  Montrose  the 
chnirrattn  pomttd  oat  tliat,  notwithstanding  the  fact  that  the  Sal©  of  Food  and  Brtigs  Act  bod  beon  in  ioioo 
since  1^75,  no  8tepa  had  been  takiii  hy  the  Board  to  put  it  in  force  in  the  burgh.  He  thoaght  it  was 
high  time  that  aomething  should  be  done  regarding  it.  In  other  burghs  iu  Forfarshire  the  que&tion  had 
boeii  takcu  up,  and  fjerAons  who  had  iijfriii;;cd  tho  Act  had  been  ituuished  ;  and  ho  thouglit  there  was 
iiothin^  vnpT^  diabolical  than  tlie  adulteration  of  food  and  drugs.  The  attention  of  the  SuperintendtTii, 
of  Police  had  been  directed  to  the  matter,  and  a  rc;port  upon  it  from  that  gentleman  wias  sabmitted 
the  meeting.  After  some  discussion  it  wan  refiolved  to  appoint  Mr.  Macdougald,  Dundee,  Publk 
Analyst  for  the  burgh  on  the  same  terms  aa  were  paid  him  by  the  Forfar  authorities — namely,  7a.  (M 
for  each  sample  analjeed  by  him,  and  a  guinea  per  day,  oesidee  travelling  expenses,  when  gii 
evidence  in  court. 


REGENT  CHEMICAL  PATENTS, 

The  following   specifications   have   been   recently  pubUahed,  and   can   be  obtained    from 
the  Great  Seal  Office,  Cursitor  Street^  Chancery  Lane,  London. 


No. 

73 
701 
$04 
830 
B32 
84S 
847 
849 
850 

861 
872 
896 
907 
917 
mo 
941 
1151 
952 
l«i7 
970 
987 
993 
1001 
1019 

ioa2 

10^4 
1051 
1058 
1078 
1081 
108a 
1088 
1119 
11.36 
1149 
1178 
12H9 
1250 
1266 
1298 
1286 
1305 


Kbiho  of  Patentee. 

W.  J.  Monziea 

A.  P.  Chamberlain 
C.  Von  Bncli 

C.  Von  Buch 

B.  T,  Brougham 
A.  M.  ihirk 

J.  H.  Wolfram   .. 
H.  J.  Hftddrtu     . . 

D.  H.  Dade 


2d^ 


W.  Spence 

D.  O.  Fitagerald 
J.  P.  Kiukman  . . 
F.  H.  Engd       .. 

W,  R,  Lake        

J.  H.  Gueat        

R.  U.  Coiu-tenay . . 
it.  H.  Coiu*tenHy-. 

H.Pitt 

8.  CUft 

W.  Jouos  and  J-  Walsh 

Sir  H.  and  A,  G.  BeaBemej      . , 

W.  J.  Williams 

J.  H.  Johnson  . . 

T.  Twyuan 

J.  Wadeworth     , , 

E.  Edmonds        

F.  M.  Lyte  

H.  Wi^Kiu  "*iid  A.  S.  Johnstone 
A.  Chapman 

F.  Tl.  Riggijia 

J,  H.  .lohnaon     . . 

F.  (».  Harvey 

W.  FouliR 

J.  H.  Johnson    . . 

S.  Pitt 

J.  I^erry    . , 

E.  yuin 

J.  U.  Johnson 

C.  D.  Abel  

C.D.Abel  

J.H.Johnson     ..         .. 
W.B.Liike         


TiUe  of  Patent.  FxfMk 

ti  tiliz^ing  Caustic  Soda  for  HouBehold  Uae 

Manufacttu^o  of  Gas 

<'         "      t  ion  of  Caibon ..2d, 

<  *  rystttlli;tation  of  Carbon  3d. 

L.     .:.    ...imps  ..         ..         --         .. 

i'roducing  Elootric  Light 

J  Production  of  Collodio-Uromide  of  SilTer  Emolsion 

Dynamo-Electric  Machines    .. 

AppUc^tiou  of  Sihoate  Cotton  or  Slag  Wool  to  Tarioaa 

purpotseB 

Ketining  Saccharine  Vegetable  Jnice,  Muscovy  Sugar,  Ac. 
AI  'tutt»- Electric  and  Dynamo-Electric  Machines 
lueture  of  Ammonia  and  its  Compounds 
tug  or  Decorticating  Com 
3duiiufacture  of  Preserred  or  Condensed  Milk 

Electric  Lamps  

Telephouie  ApjwirattiB 

MMro'Telephonie  Appsratus • 

Manufacture  of  Steel  .. 

Manufacture  of  Coal  Tar  Products  . , 

Furnaces  for  Manufacture  of  Sulphates  of  Soda  Ss  Potash 

Treatment  and  Manufacture  of  Iron  84. 

Treatment  and  Mauufatiture  of  Phosphates  . .         . .     4d*^ 

Pi  I  luction  of  Cyanides  of  Metolac^f  Alkaline  Earths     ..     4d»] 

M   Mil lacture  of  Magnesia ..     2d*i 

L:uLi;:ing  Exerementitious  Matter   .. 8d. 

Caiburettiug  Air  . .  . .  . .  . .  • .  -  •      4d, 

Trentment  o£  Ores,  (fcc -*    lOdJ 

Treating  Nickel  and  Cobalt 

Apparatus  for  Recovering  Soda  Ash  from  Waste  Liquors 
Oblaiiiiu^'  .\mmonJaaud  Ammoniacal  Salts  from  Urine, i&c. 
Telephonic  Apparatus  ..  .-  .. 

Tr.  uttnt'  Cane  Juice  for  Evaporating  Purposes     . . 

Punlyin;:  aud  Cleansing  Gaacs        

Ma^nVto- Electric  and  Dynamo-Electric  Machines 
Manufacture  of  Zinc  White  and  Metallic  Zinc     . . 
l>j'namo  or  Magneto  EUwtric  Machine 
Com  position  as  a  Substitute  for  India  Rubber 
Electro-Magnetic  Motors,  &c. 

Clarifying  and  Drying  Loaf  Sugar  . .         

Manufacture  of  Wrought  Iron        , .     4d* 

Telephones       ..         •*         ..     MJ 

Treating  Woven  Fabrics *     ad*] 


BOOKS,    &c.,    RECEIVED. 

The  Chemist  and  Druggist;  The  Brewers'  Guardian ;  The  British  Medical  Journal ;  The  Medical  Prt»sti 
The  Pharmaceutical  Journal;  The  Sanitary  Record-,   Tlie  Miller;   Journal  of  Applied  Science;   The' 
Boston  Journal  of  Chemiatry ;   The  Pro\'iaioner ;  The  Practitioner ;    Now  Remedies ;    Proceedings  of 
thtj  American  Chcinioal  Society ;   Le  Praoticieu  ;    ITie  Inventora'  Record ;    New  York  Public  Health  j 
The  Scientific  Aineiican  ;    Society  of  Arts  Jounml ;    Sanitary  Engineer  of  New  York  j  The  Cowkeejier 
Aud Biuiymtai'B  Jotuiml ;  The  Chemists'  Joomal. 
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SOCIETY    OF   PUBUC   ANALYSTS. 

A  Gkiosral  Meetino  of  this  Society  was  held  at  Barlington  House,  Piceadilly,  on  Nov.  17- 
Id  the  Preeideut's  abseoce,  the  chair  was  taken  by  Vice-President  Dr.  Blyth, 

The  minntes  of  the  previons  meetiog  were  read  and  conirmed* 

Mr.  Hehnor  and  Mr.  Hobbs  were  nppoiiited  Anditors  to  examine  the  aooounts  for  the 
current  year. 

The  following  gentlemen  were  proposed  for  election,  and  will  be  balloted  for  at  the 
next  meeting: — W.  H,  EIMb,  M.B.,  Public  Analyst  of  Toronto,  Canada,  as  a  Member;  and 
Mr.  W.  Bouohier,  Asuistaiit  to  Dr*  Bemaya,  of  St.  Thomas's  Hospital,  and  Mr.  B.  A.  Burrell, 
Assistant  to  Mr.  T.  Fairley,  Leeds,  as  Associates. 

Mr.  Hehner  read  a  paper  **  On  the  Occnrrence  of  Tin  in  Articles  of  Food  and  Drink*' \ 

Dr.  Daprd  read  a  paper  ••  On  some  Points  of  Water  Analysis." 

Mr.  Wigoer  gave  a  short  abstract  of  an  essay  **  On  Food  Adulteration,"  which  hadT 
won  a  prize  offered  by  the  American  National  Board  of  Trade. 


NEW  YOEK,  Nov.  22.— By  Cable. 

Tbs  Committee  of  the  National  Board  of  Trade  of  the  United  States  have  awarded  the  first 
prize  of  500  dols.  for  tho  best  essay  and  draft  of  an  act  to  prevent  Jujurious  adulteration 
of  food  or  dmgSi  and  to  regalate  the  sale  of  food  and  drugs  without  impoaiiig  unnecessary 
burdens  on  commerce,  to  Mr.  G.  ^V.  Wignvr,  analyst  and  F.C.S.,  of  London.  The  second 
prize  was  awarded  to  Mr.  Davis,  analyst,  of  this  city*  The  Committee  also  find  that  no 
widespread  or  dangerous  adulterattone  of  foods  or  drugs  prevail  io  America. — SiattdarJ. 


RE  MAKES  ON  SOME  POINTS  IN  WATER  ANALYSIS. 
By  A.  DoPBB,  Ph.D.,  F.R.8, 

Head  before  the  Society  ,tf  Pabiic  Anaiysts,  ilth  NevemUr,  1880. 
In  the  remarks  I  am  about  to  make  there  is,  prubably,  little  that  is  new  to  themistfl 
frequently  engaged  in  water  analysis,  and  I  have  been  induced  to  bring  them  forward  ohieflj 
in  the  interest  of  our  younger  members. 

During  the  past  year  I  have  examined  many  samples  of  water  which  had  been' 
purposely  polluted  by  typhoid  and  other  stools,  with,  or  without^  the  addition  of  urine.  In 
the  course  of  this  work  many  points  connected  with  water  analysia  have  again  strongly 
impressed  themselves  on  my  mind,  some  of  which  I  will  now  lay  before  you. 

In  the  first  place,  I  would  cantton  analysts,  most  strongly,  against  the  adoption  of  any 
general  standards  of  purity,  such  as  are  laid  down  by  some  chemists.  We  may,  of  course, 
find  waters  of  such  absolute  purity  that  we  can  at  once  aai&l'j  '^Tt^u^xi\^5:%  S^vn.  ^^VscriiS^ 
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domestic  nses,  bat  short  of  this  highest  purity  it  is  dangerons  to  relj  on  any  genan! 
standards.  The  only  safe  standard  to  go  by,  in  any  indiyidaal  ease,  is  the  standard  of 
purity  furnished  by  unpollnted  waters  of  the  district  from  which  the  sample  under  examina- 
tion has  come.  This,  no  doubti  is  difficult,  perhaps  impossible,  to  obtain  in  every  case, 
but  it  might  be  within  the  power  of  our  Socit'ty  to  furnish  such  etandards  for  almost  every 
district  within  the  United  Kingdom,  Referring  to  the  above-mentioned  examination^^ 
may  say  that  I  was  almost  always  able  to  detect,  even  very  minute  traces  of  pollution,  if 
had  a  sample  of  the  unpolluted  sample  water  for  comparison.  The  water,  chosen  for  th 
experiments,  however,  itself  varied  so  much  from  week  to  week  that,  without  such  a  direct 
oompariflon,  even  considerable  amounts  of  pollution,  comparatively  speaking,  would  have 
Mcaped  detection  by  the  ordinary  analytical  methods, 

Phoaphorie  Add, — During  the  last  ten  years  I  have  tested  every  water  that  has  passed 
through  my  hands  for  phosphoric  acid,  but  have  recorded  the  results  somewhat  roughly 
only  as,  none,  very  minute  trace,  minute  trace,  ti*ace,  &c..  &c.,  and  I  am  glad  to  see  that 
this  question  has  been  taken  up  by  Hehner  and  others  in  a  more  de^nite  form.  The  con- 
clusions I  have  come  to  are  the  following ; — The  presence  of  more  than  traces  of  phosphoric 
acid  is  nearly  always  a  sign  of  pollution,  while  the  occurrence  of  much  phosphoric  acid  may 
be  taken  as  on  all  but  certain  sign  of  sewage  or  similar  pollution,  more  particularly  when 
taken  in  conjunction  with  the  standard  of  the  districts  On  the  other  hand  the  absence,  or 
comparative  absence,  of  phosphoric  acid  cannot  be  taken  as  proving  the  absence  of  snch 
pollution,  because  phosphoric  acid  may  have  been  abstracted  from  the  water  by  filtration 
through  the  soil  and  by  other  means ;  its  absence,  in  such  cases,  may  thus  merely  prove 
that  the  soil  through  which  the  water  has  percolated  has  not  yet  been  saturated  with 
phosphoric  acid,  or  that  other  influences  causing  its  removal  are  present*  M 

TVrmfinganrtte  Text, — For  many  years  past  I  have  applied  this  test  to  every  water^ 
analysed*  and  I  have  a  very  high  opinion  of  its  value.  I  know  of  no  lest  which  so  certainly 
distinguishes  between  unpollnted  deep  weU  waters,  which  often  yield  analytical  resul 
generally  indicative  of  pollution,  and  even  the  purest  shallow  well  water.  Deep  weU  wate; 
when  really  unpolluted,  absorb  scarcely  even  a  trace  of  oxygen  from  permanganate,  where 
even  the  best  shallow  well  waters  always  absorb  a  very  measurable  amount.  Were  I  to  be 
pinned  down  to  the  use  of  a  single  test  I  should  choose  this,  and  I  never  report  on  a  wutaiA 
without  having  applied  it.  V 

Hntch'a  Test. — I  can  speak,  I  am  happy  to  say,  very  strongly  in  favour  of  this  simple 
teat.  I  have  applied  it  recently  to  a  number  of  purposely  polluted  waters,  previously  alluded 
to,  as  well  as  to  the  waters  used  in  their  preparation,  and  I  have,  in  every  case,  been  able 
to  pick  out  the  polluted  sample  even  when  the  chemical  tests  had  left  me  in  very  con- 
siderable doubt.  The  only  difference  in  my  mode  of  applying  the  test,  and  that 
recommended  by  Mr.  Heisch  is,  I  believe,  this :  he  kept  his  bottles  exposed  to  the  light,  hi 
at  the  temperature  of  the  laboratory  ;  I  have  kept  them  at  a  temperature  of  between  98*^  anc 
100^  F.  I  am  still  continuing  my  examination  of  this  test,  but  meanwhile  would  moaf 
strongly  recommend  its  use  to  my  fellow  analysts. 

Nitric  Acid. — One  of  our  leading  water  analysts,  as  ia  well  known,  entirely  negle»ct 
this,  in  my  opinion,  highly  important  feature.     Whatever  may  be  said,  and  truly  said, 
to  the  innocuous  character  of  nitrates  themselves^  they  are,  without  a  doubt,  mainly  U4nvt 


THE    ANALYST.  217 


'  from  nitrogenized  organic f  chiefly  animal,  matter.  In  deep  well  waters,  wHch  are  above 
SQspieion  of  pollation  from  sewage  or  Borface  drainage,  the  presence  of  nitric  acid  need  not 
perhaps  be  taken  into  consideration  ;  but  the  case  is  widely  different  when  we  are  dealing 
with  spring,  ordinary  well,  or  river  water.  In  all  euch  the  presence  of  notable  quantities  of 
nitric  acid  is  a  sore  sign  of  previoas  pollution  and  as,  at  present  at  least,  we  are  not  able  to 
differentiate  between  the  various  kinds  of  organic  pollution,  a  water  in  which  sewage,  or 
similar  pollution  can  be  proved  should  always  be  rejected*  In  this  respect  the  determina* 
tion  of  the  nitric  acid,  taken  in  conjunction  with  the  standard,  in  this  respect,  of  the  water 
of  the  district  from  which  the  water  under  examination  has  oome,  is  of  the  highest  value, 
and  will  often  lead  us  to  a  correct  conclusion  as  to  the  character  of  the  water.  It  must  be 
remembered  that  the  rate  of  oxidation  (nitrification)  depends  on  a  variety  of  conditions  and 
a  water  which  at  one  time  contains  much  nitric  acid  and  little  or  no  organic  matter  may, 
under  somewhat  altered  conditions,  contun  little  nitric  acid  and  much  organic  matter, 
even  though  the  degree  of  pollution  has  been  the  same  in  both  cases. 

Chlorine. — This  is  one  of  the  few  characteristic  constituents  of  sewage  which^  when 
onoe  in  a  water,  suffers,  as  a  rule,  little  or  no  diminution.  The  amount  of  chlorine, 
therefore,  found  in  a  water,  when  compared  with  the  prevailing  standard  of  the  district  (not 
with  some  Used  standard  devised  to  fit  all  cases)  is  one  of  the  very  best  guides  towards  the 
formation  of  a  correct  judgment. 

Alkaliit. — I  generally  content  myself  with  obtaining  a  rough  notion  as  to  the  amount 
of  alkali  salts  present  by  a  oomparieon  of  the  total  hardness  of,  and  the  total  dry  residue 
yielded  by,  the  water.  In  most  pure  potable  waters  the  greater  part  of  the  saline  consti- 
tuents  consists  of  lime  and  magnesia  salts,  or  in  other  words,  the  total  hardness  accounts 
for  most  of  the  saline  constituents.  In  polluted  water  this  is  no  longer  the  case,  and  in 
these  the  total  hardness  often  represents  but  the  smaller  portion  of  their  saline  constituents. 
Here  again  the  comparison  of  any  special  sample  with  the  prevailing  type  of  the  district  is 
of  great  value.  In  oonnexiou  with  this,  I  may  be  permitted  to  draw  attention  to  the  fact, 
pointed  oat  some  years  ago  in  Germany,  that  we  may  sometimes  be  able  to  detect  whether 
the  pollution  found  is  duo  to  animal  or  human  urine,  by  estimating  the  relative  proportions 
of  sodium  and  potassium  present.  In  human  urine  sodium  is  the  predominating  alkali 
metal,  in  the  urine  of  catUe  and  horses  potassiom  preponderates. 

SampU  Takintf, — ^In  taking  a  sample,  from  an  ordinary  shallow  well  more  particularly, 
it  is  advisable  to  have  the  well  pumped  for  some  time,  dry  if  possible,  and  to  take  the 
sample  only  after  the  well  has  partially  refilled.     In  wells  which  are  not  very  much  used 

I      a  very  great  improvement  in  the  quality  of  the  water  often  takes  place  while  it  remains  in  the 

I  well,  and  the  analysis  of  such  a  sample  may  lead  us  to  entirely  erroneous  conclusions. 
If  expense  is  no  consideration  it  would  be  well  to  take  two  samples  of  the  water,  one  before, 
one  after  the  pumping.  A  material  diffi^rence  between  these  two  samples  would,  in  itself, 
be  strong  evidence  against  the  well. 

Lastly, — I  would  ask  analysts  not  to  assume  too  readily  that  even  a  very  bad  sample 
of  water  is  perfectly  safe  after  it  has  been  boiled.  It  is  only  necessary  to  remember  that 
the  controversy  regarding  so-called  spontaneous  generation,  which  has  now  been  carried  on 
for  many  years,  is  due,  entirely,  to  the  extreme  difficulty  of  killing  all  living  germs  in  the 

I      fluids  experimented  on.     Would  any  advocate  for  spontaneous  generatio\i%  ^\iis^A\A^Ni^    ■ 

■  t  -  -  ^^^J 


Ibf  one  moment  if  he  had  simply  boiled  his  solatbns  in  an  ordinary  tea  kettle  ?  1  «»m  of] 
coarse  far  from  affirming  that  the  boiled  water  is  not  as  a  rule  more  safe  than  the  anboiled 
water,  bat  its  absofuu  safety  should  not  be  taken  for  granted. 

P.S*' — Since  reading  the  above  I  find  that  I  have  omitteil  to  mentioH  one  point  I 
vdshed  to  bring  forward.  The  tint  produced  by  the  Nestiler  reagent  in  the  nmiinima  disliUate 
corresponds,  at  all  events  nearly  always,  with  the  tint  produced  in  tbe  standard  ammonia. 
This  is  noty  however^  the  case  with  the  distillate  cont^iining  the  albuminoid  ammonia. 
In  this  latter  the  tint  produced  is  oeeasionally  of  a  decidedly  yellower  tint  than  that 
prodnced  in  the  standard  ammonia,  due,  perhaps,  to  the  presence  of  f^ome  componnd 
ammonias.  Much  to  my  regret  I  have  not,  hitherto,  noted  this  down  in  my  laboratory 
bookf  bnt  shall  do  so  in  fature.  I  mention  the  point  becanse  other  analysts  may  have 
been  more  careful  in  this  respect  than  I  have  been^  and  if  they  would  give  ns  their 
experience  it  is  not  improbable  that  we  may  gain  one  more  valuable  guide  through  the 
tangled  path  of  water  analysis. 

In  reply  to  Dr.  Blyth,  Dr.  Dnpre  said  he  had  not  tried  Wanklyn's  moist  combastion 
process,  but  be  had  tried  a  somewhat  similar  one,  namely,  warming  the  wateir  for  some  time 
with  an  alkaline  solution  of  permanganate  and  estimating  the  amount  of  permanganate 
remaining,  a  test  which  bad  been  in  use  in  Germany  for  a  number  of  years.  He  was  not, 
however,  so  far,  entirely  satisfied  with  the  test.  Chiefly  because  he  found  it  almost  impossible  to 
obtain  an  alkaline  solution  of  permanganate  which,  on  heating  for  some  time,  did  not  soffer 
some  decomposition. 

Mr,  Heisch,  in  reply  to  a  question  from  Mr.  Harvey,  said  he  always  kept  his  sngaf  ■ 
solutions  in  as  bright  a  light  as  he  could  ;  it  makes  the  growth  come  on  much  quicker^ 
He  could  quite  confirm  what  Dr.  Duprc  had  ^aid  as  to  destroying  germs.  Boiling  did  not 
do  80,  and  he  did  not  find  any  difficulty  in  getting  his  growths  almost  as  easily  as  if  tht; 
water  had  not  been  boiled,  f 

Considerable  discnsaion  then  ensued  with  regard  to  the  suggestion  thrown  out  by' 
T>t,  Dupr6  as  to  the  practicability  of  obtaining  reliable  standards  of  the  various  water 
supplies,  and  ultimately  a  committee  was  appointed  to  arrange  the  matter  and  re; 
thereon. 
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ON  THE  OCCURRENCE  OF  TIN  IS  ARTICLES  OF  FOOD  AND 

DRINK,  AND  ON  THE  PHYSIOLOGICAL  ACTION  OF  TIN  COMPOUNDS. 

By  Otto  Hsbksb,  F.0.8. 

Read  before  the  Socitty  of  I'ubHc  Analysts j  on  17th  Novimtber,  1880, 

In  Joly,  1878  {Chemical  yews,  xixviii.,  p.  971,)  Mr.  A.  E.  Menke  first  drew  attention  to  tbo 
occurrence  of  tin  in  canned  goods.  He  detected  and  determined  the  metal  in  pineapple, 
apples  and  in  lobster.  Mr.  Menke's  results  have  since  been  confirmed  by  other  ohemiats ; 
but  as  far  as  I  am  aware  no  extended  series  of  ajiulyses  has  yet  been  pubh'shed,  with  a 
view  to  ascertain  whether  the  presence  of  tin  in  canned  food  is  exceptional  or  general. 

In  tL«  case  of  acid  substances,  such  as  frnitp,  &c.,  one  might  fairly  expect  a  notable 
solvent  action  npon  the  metal,  but  there  appeared  but  little  probability  of  any  such  action 
in  the  case  of  neutral  or  alkaUne  matters,  such  as  meats,  oils  and  milk.     Mr.  Wigner,  iu 
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his  Bever&l  papers  in  reeent  oomberg  of  The  Akalyst,  does  not  mention  whether  he  found 
the  samples,  npon  which  he  reported*  to  be  free  from  tin^  whilst  Mr.  Dyer,  in  a  communica- 
tion to  one  of  the  daily  papers,  expressly  states  that  he  did  not  detect  tin  Id  canned  meats. 

The  method  of  anali/sis  I  adopted  was  as  follows  : — About  30  grammes  of  the  article  to 
be  examined  were  incinerated  in  a  platinam  basin,  the  ash  heated  with  stroag  hydroohlorio 
acid,  the  acid  for  the  most  part  boiled  off;  abont  80  to  40  c.c.  water  added,  boiled  and 
filtered.  This  alternate  treatment  with  acid  and  water  was  repeated,  if  necessary,  ontil 
H,S  no  longer  indicated  the  presence  of  tin.  The  clear  and,  as  a  rule,  colourless  solntions 
thus  obtained  were  precipitated  with  £L,S,  and  the  precipitate  thas  obtained,  when 
necessary,  farther  treated  in  the  nsaal  manner* 

The  following  vegetable  foods  all  gave  abnndant  yellow  precipitates  of  stannic 
sulphide  : — 

French  asparagus,  American  asparagus,  peas,  tomatoa,  peaches  (three  different  brands), 
pineapple  (two  different  kinds),  white  cherries,  red  cherries,  marmalade. 

In  several  cases  the  inner  surface  of  the  canister  was  found  much  corroded.  So 
considerable  is  the  proportion  of  dissolved  tin  in  most  of  the  acid  fruits,  that  tin  reactions 
can  readily  be  obtained  from  two  or  three  grammes  of  the  substanoes.  A  metallic  taste  is 
sometimes  perceptible. 

The  following  animal  foods  were  examined  : — 

Corned  beef  (five  different  brands),  ox  choek,  ox  tongue  (three  kinds),  collared  head, 
tripe,  oysters,  sardines  in  oil,  salmon,  salmon  cutlets,  lobster,  shrimps,  curried  fowl  (two 
kinds),  boiled  rabbit,  boiled  mutton,  roast  chicken,  roast  turkey,  ox  cheek  soup,  gravy  soup, 
sausages,  condensed  milk  (three  brands). 

With  the  exception  of  tbe  sausages  the  whole  of  these  samples  contained  more  or  less 
tin.  The  amount  found  in  one  of  the  soups  was  Bo  milligrammes  of  tin  in  one  pound 
canister  ;  in  a  tin  of  condensed  milk  8  milligrammes ;  in  a  pound  tin  of  preserved  oysters 
45  milligrammes,  besides  a  considerable  quantity  of  copper. 

The  metal  is  to  be  found  throughout  the  mass  of  the  liquid  soups  and  pasty  curriesi 
but  resides  chiefly  on  the  outer  surface  of  hard  meats,  such  as  corned  beef.  In  many  casos 
the  canisters  were  much  dlsoolourod  and  blackened  on  the  inner  surface,  but  in  others  the 
surface  of  the  metal  was  perfectly  bright,  although  there  was  an  abundance  of  tin  in 
solution. 

From  tbe  results  given,  it  appears,  beyond  doubt,  that  tin  is  most  readily  acted  upon 
by  articles  of  food,  vegetable  and  animal.  Vegetable  acids  dissolve  it  abundantly,  even  if 
the  contact  be  only  of  very  short  duration.  Several  samples  of  [fvujer  ale  and  lemonade^ 
which  I  have  recently  tested,  gave  distinct  tin  reactions.  Even  carbonic  acid  attacks  the 
metal.  In  aerated  waters  kept  in  syphons,  the  mountings  of  which  consist  of  pure  block 
tin,  the  metal  is  almost  invariably  found  in  solution,  and  on  shakiug  pure  tin  filings,  or  tin 
foil,  with  carbonated  water,  a  sufficient  amount  of  tin  dissolves  in  a  few  days  to  produce  a 
marked  colouration  with  H,S.  The  metal  dissolves  as  a  stannous  compound,  and  H,S  gives 
a  brown  colouration.  Now,  seeing  how  frequently  aerated  beverages  are  reported  to  be 
impregnated  with  lead,  and  yet  how  rarely  lead  enters  into  the  compositiuD  of  tbe  pipes  and 
cylinders  of  soda-water  machines  as  now  used  ;  considering  further  the  difficulty  of  identi- 
fying load  when  present  only  in  traces,  I  cannot  bnt  believe  that  in  many  eases  tin  has 
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be^n  xnist&keD  fur  lead.  Metallic  tin  re&dily  pre^cipiiati>s  load  from  its  solationfl,  and  eTeo 
from  tin  contaimng  lead  acids  do  not  extraet  the  lead  antil  mneh  of  the  tin  has  diBsolred, 
and  the  proportion  of  lead  in  Ihe  reeidtie  has  become  considerable*  Thne  from  Bolder  lead 
ean  be  dissolved  simiiltaneoaBl^  with  Ibe  tin.  I  would  advise,  therefore^  in  testing  aerated] 
beverages  for  metallic  contamination,  to  oxydise  any  stannous  salt  present,  by  the  addiUon 
of  a  few  drops  of  chlorine  water,  and  after  the  expalsion  of  the  excess  of  chlorine  to 
with  H,S.  If  a  black  colouration  be  then  obtained,  and  copper  be  absiint^  the  presenef 
lead  can  safely  be  declared. 

It  also  follows,  that  there  is  bat  little  danger  to  be  apprehended  from  the  employment 
of  impnre  tin  for  the  manufacture  of  tin  plates.  The  tin  efTectnally  protects  the  lead  from 
being  dissolved.     It  is  from  the  solder  that  contamination  with  lead  might  ensne. 

Seeing  then  the  general  occurrence  of  tin  in  canned  foods,  and  in  articles  of  drink,  the 
question  naturally  suggests  itself^ — h  «in,  when  taken  into  ilie  syst^m^  injurious  to  health 
or  not  f 

The  opinions  of  toxicologistB  on  this  point  seem  to  be  somewhat  divided,  and  not 
very  pronounced.  Most  of  the  works  on  the  subject  do  not  refer  to  it  at  aU, 
whilst  Taylor  dismisses  the  compounds  of  tin  in  his  work  on  **  Poisons  **  with 
half  a  dozen  lines.  According  to  Woodman  k  Tidy  {Forensic  Medirine^  p.  229),  the 
chloiides  of  tin  are  accredited  with  being  active  and  irritant  poisons.  Orlila  states  that 
oxide  of  tin  is  likewise  poisonous,  but  this  assertion  has  been  contradicted  by  others* 
Pereira,  again,  declares  that  chloride  of  tin  acts  topically  as  an  astringent,  irritant  and 
caustic,  and  that  when  taken  as  a  poison,  it  oauses  convulsive  movements  of  the  muscles  of 
the  extremities  and  of  the  face.  Some  poisoning  cases,  of  old  date,  are  likewise  on  record, 
one  with  fatal  result,  J 

No  doubt  the  condition  of  the  compounds  of  tin  would,  to  a  great  extent,  determinof 
whether  or  not  they  would  prove  injurious.  Thus  tin  chloride  might  be  expected  to  show 
physiological  action,  whilst  ignited  stannic  oxyde  from  its  insoiubility  would  prove  harm]«^s«i, 
The  state  of  oxydation  might  also  modify  any  action;  thus  one  would  conjecture  that 
stannous  compounds  would  be  more  active  than  stannic  salts.  Under  the  circamstanceB 
obtaining  in  canisters  in  which  food  is  preserved,  stannous  compounds  in  a  hydrated  and 
soluble  form  would  predominate. 

The  following  experiments  may  prove  interesting,  especially  since  the  physio(<>gical 
action  of  the  compounds  of  tin  is  but  very  partially  studied  :-^  fl 

A  half 'grown,  apparently  healthy  guinea-pig  took  with  its  ordinary  food  '2o  milli* 
grammes  of  tin  in  the  form  of  ^tanmnu  kydraU'.  This  had  been  freshly  precipitated,  and 
had  not  been  dried,  bat  was  given  shaken  up  in  water.  There  was  no  apparent  effect. 
The  solid  excreta  contained  much  tin  after  the  lapse  of  a  few  hours,  whilst  the  metal 
GOold  not  be  detected  in  the  urine.  Two  days  afterwards  the  animal  took  50  miliigrammee 
of  iin»  as  stannous  hydrate.  After  three  hours  it  appeared  ill.  Next  morning  it  was 
dead.  The  quantity  of  ffcces  passed  since  the  administration  of  the  second  dose  was 
very  small,  and  the  size  of  the  fieces  had  diminished  extremely,  about  to  that  of  those  of 
a  mouse.  On  dissection  the  stomach  was  found  practically  empty,  the  colon  distended  with 
food,  the  small  intestines  empty.  The  livoTi  kidneys,  lungs  and  heart  were  separately 
examined*     They  all  contained  traces  of  tin,  the  largest  quantity  being  apparently  in  iha 
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Uyer.    The  main  part  of  the  doee  given ^  however,  remained  in  the  food  contained  in  the 
I       eolon,  so  thai  comparatively  little  of  the  oxyde  had  heen  digsolved  and  abeorbed.     Death 
therefore  had  been  produced  by  a  far  smaller  quantity  than  that  administered^  and  was 
apparently  dne  to  the  astringent  and  irritant  action  of  the  metaL 

Another  somewhat  stronger  guinea-pig  took  30  milligrammes  of  tin  in  the  form 
of  ttannie  hydrate,  also  freshly  precipitated  and  moist.  As  no  ill  effect  seemed 
produced,  another  45  milligrammes  was  given  on  the  same  day.  The  ffl^es  contained 
much  tin.  Next  day  the  animal  farther  took  two  doses  of  stannic  hydrate  of  75  milli- 
grammes Id  each.  A  few  honrs  afterwards  it  appeared  ill ;  its  abdomen  was  distended, 
whilst  the  fsces  were  diminiBhing  in  size.  Next  day  the  pig  seemed  quite  well  again, 
and  took,  without  apparent  ill  effect,  three  doses  of  75  milligrammes  each.  Thus 
altogether  it  had  in  three  days  450  milligrammes  of  tin,  as  stannic  hydrate^  without  much 
injury,  although  the  astringent  effect  of  the  tin  had  become  visible. 

On  the  day  following,  when  it  seemed  in  perfect  health,  it  took  50  milligrammes  Of 
tin  in  the  form  of  gtmino^u  hydrate.  It  was  ill  next  day,  and  did  not  take  any  food  until  its 
death,  three  days  afterwards.  The  few  excrements  passed  during  that  time  were  very 
Rmall,  much  like  those  observed  in  the  case  of  pig  No.  1.  They  contained  much  tin. 
The  stomach  was  practically  empty;  the  cobn  and  bowels  filled  with  semi<fluid  green 
offensive  matter,  containing  much  tin.  The  liver  contained  a  notable  quantity  of  tin,  and 
the  lungs,  heart,  and  kidneys,  traces  of  the  metal. 

From  these  experiments,  it  appears  that  whilst  stannic  hydrate,  from  its  comparative 
insolubility  in  gastric  juice,  is  without  much  effect  in  the  doses  given,  stannous  hydrate, 
vety  soluble  as  it  is  in  dilate  acids,  is  a  powerful  irritant  poison. 

The  spasmodic  twitching  mentioned  by  Pereira  was  quite  pronounced  in  the  case  of 
animal  2. 

It  would  be  interesting  to  ascertain  whether  tin,  when  given  continuously  in  small 
doses,  accumulates  like  lead. 

Canned  goods  are  doubtless  hot  rarely  consumed  so  continuously  and  in  such  quantity 

^^ms  to  be  positively  poisonous  on  account  of  the  tin  they  coutain  dissolved^  allhoagh  cironm- 

^Hiances  are  imaginable,  as  on  board  ship  or  on  Arctic  expeditions,  ander  which  poisonous 

^^^mptoms  might  become  pronounced.     But  even  the  occasional  consumption  of  such  goodi, 

^Montaining  as  they  do  a  poisonous   metal  in  a  soluble  form,  cannot  hut  be  more  or  l^u 

^fb^junotia.     Of  the  mysterious  poisoning  cases  recently  repeatedly  traced  to  canned  goods, 

the  tin  may  possibly  have  been  the  cause.     Knowing,  then,  that  such  articles  of  food  do 

constantly  contain  more  or  less  tin,  the  employment  of  tin  canisters,  of  tin  saucepans,  and 

.  tin  cooking  utensils,  ought  to  bo  much  discouraged  by  Public  Analysts  and  by  medical  men. 

The  danger  may  be  small,  but  every  item  which  is  inimical  to  the  health  of  human  beings 

ought  to  be  avoided  when  once  pointed  out.     On  the  same  priuciple,  we  condemn  the 

presence  of  eopper  and  lead,  even  in  small  quantities,  in  articles  of  food  and  drink. 

The  trade  in  canned  goods  is  one  of  enormous  magnitude,  and  the  subject  of  the  parity 
of  these  goods  is  one  proportionally  important.  Surely,  human  ingenuity  will  devise  meaus 
to  protect  the  substance  of  the  canisters  from  being  attacked  and  corroded  by  the  contents. 
Such  protection  has  already  been  attempted  more  than  once,  many  of  the  French  preserved 
vegetables  being  put  up  in  canisters  varnished  on   the  inner  surface.     Tb.^  ^%5:\!i&a9c^  ^ak^ 
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however,  bnrnt  away  on  the  seams  daring  the  elosmg  of  the  tins,  leaving  the  solder  expoeed, 
and  thaa  not  only  tin»  but  lead,  is  frequently  found  in  the  contents  of  such  **  protected  " 
goods. 

Dr.  Wynter  Blyth  said  it  struck  him  as  poBsible  that  Mr.  Hehner  had  rather  too 
readily  assumed  that  the  tin  in  the  meat  and  the  vegetables  he  bad  examined  was  in  a 
soluble  fonn^  but  it  was  he  (Br.  Blyth)  thought  more  likely  that  very  minute  particles 
of  tin  had  been  rubbed  off  by  the  mere  friction  of  the  vegetable  or  meat,  and  therefore 
if  it  was  of  frequent  occurrence  in  tinned  meats,  they  had  to  deal  with  the  question  of 
whether  tin  in  a  metallic  state  was  poisonous.  When  he  was  in  medical  practice  hs 
frequently  gave  jaetallic  tin  in  a  finely  divided  state,  and  he  had  certainly  never  seen  any 
bad  action  follow.  He  had  given  at  least  S50  milligrammes  in  a  finely  divided  state,  and 
seen  no  deleterious  action  arise  from  it.  With  regard  to  the  black  precipitant  it  was  well 
not  to  be  too  hasty  in  putting  down  that  as  lead.  He  had  always  found  considerable 
difficulty  in  discriminating  between  dark  discolouration  when  there  was  only  that  to  work 
npon»  and  that  was  all  there  was  when  there  was  a  mere  trace  in  water.  With  regard  to 
the  symptoms  about  the  excrement  being  smalls  it  struck  him  as  being  on  account  of  the 
loss  of  appetite. 

Dr.  Dupre  said  that  in  lemonade  the  lead  was  traceable  to  the  citric  acid  used,  where, 
although  the  action  of  the  lemonade  on  the  vessel  in  which  it  was  contained  was  slight, 
it  was  nevertheless  almost  impossible  to  get  citric  acid  or  tartaric  acid  free  from  lead^ 

Mr.  Dyer  said  that  the  letter^  to  which  Mr.  Hehner  had  referred,  was  written  just  after 
an  inquest  on  a  child,  who  had  died  from  eating  poisonous  tinned  meat  (or  supposed  so). 
Everyone  who  had  tasted  it  had  experienced  symptoms  of  poisoning,  The  medical  man 
who  attended  the  child  did  not  appear  to  have  made  any  analysis  either  of  the  meat  or  of 
the  stomachy  but  he  expressed  an  opinion  that  tiie  death  was  due  to  metallic  poisoning,  and 
suggested  that  it  was  owing  to  the  hydrochloric  acid  used  in  the  process  of  soldering 
having  dissolved  some  of  the  tin.  He  had  also  had  another  case,  of  ox  tongue.  Cases  of  A 
poisoning  wore  by  no  means  confined  to  tinned  meats»  many  oases  happened  with  untinned —  ' 
for  instance,  with  sausages.  Referring  to  another  point,  he  wished  to  ask  if  any  member 
had  had  any  experience  in  finding  the  presence  of  small  quantities  of  ^zinc.  He  had  had 
cases  of  water  being  contaminated  with  small  quantities  of  zinc,  evidently  derived  from 
galvanic  tanks.  He  wanted  to  know  what  quantity  was  considered  dangerous.  The  point 
seemed  rather  obscure. 

Mr.  Wigner  said,  having  had  much  experience  in  all  kinds  of  canned  goods,  he 
sore  that  20  or  30  milligrammes  of  tin  in  the  pound  cotiUl  be  detected  by  the  taste.  He 
had  as  yet  only  found  one  sample  of  canned  iish  which  was  free  from  tin  present  in  the  fish 
This  was  a  tin  of  prawns,  and  they  had  probably  bean  canned  less  than  a  month.  He  did 
not  think  that  in  the  case  of  fish  it  was  merely  as  Dr.  Blyth  had  suggested,  the  mechanical 
adherence  of  the  tin.  In  nearly  every  case  condensed  milks,  which  had  been  kept  more 
than  a  month  or  six  weeks,  tin  and  lead  were  both  present.  As  to  the  meats,  he  had  during 
the  late  Food  Exhibition  examined  something  like  50  diSerent  brands  of  Tongnes,  HamSi 
Chicken,  Corned  Beef,  Roast  Beef,  &c.,  and  there  was  only  one  tin  (or  brand)  m  which  tin 
was  present  in  any  appreciable  quantity  ;  equal  to  about  O^o  milligrammes  in  the  pound 
Instaad  of  the  10  milligrammes  spoken  of  by  Mr.  Hehner.     He  believed  the  solder,  used  to 
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M  up  tbd  blow  boles  of  tfae  trng,  most  frequently  coutabed  bibmoth,  and  that  was  st  the 
bottom  of  the  galvanic  actioo  which  was  set  ap.  In  the  last  namber  of  The  Ana^lyst  he 
leferred  to  a  very  old  caD  of  meat,  which  was  free  from  tin.  With  regard  to  oanned  £raitB 
he  had  tried  more  than  800  varieties,  and  only  aboat  8  or  10  had  taraed  out  bad.  He 
thought  an  alteration  in  the  character  of  the  tin,  or  rather  of  the  tinning,  would  meet  the 
diificulty. 

Mr.  Hehner^  in  replying,  said  he  did  not  thmk  there  was  the  slightest  doubt  that  the 
tin  was  ID  a  dissolved  state,  for  it  was  found  not  only  in  solid  meats  but  in  soups  and 
curries  and  in  compressed  moats  ;  also  one  could  plainly  see  that  it  was  not  metallic  tin  ; 
it  was  not  only  on  the  outer  surface  that  the  tin  was  found,  bat  in  the  parts  near  the 
surface  as  well.  He  thoaght  Mr.  Wigner  was  very  fortunate  in  getting  samples  free  from 
tin,  as  he  himself  had  obtained  his  indiscriminately,  and  invariably  found  tin. 


ON  THE  COMMERCIAL  ANALYSIS  OF  CIKCHONA  BAEK8. 
By  John  Muter,  M.A.,  Ph.D.,  F.C.8. 
4h£  immense  mass  of  writing  on  this  subject  places  the  analyst,  seeking  a  good  com- 
mercial process,  much  in  the  position  of  the  patient  who  was  killed  by  having  too  many 
doctors.  Having,  however,  had  occasion  to  study  every  proposed  method  from  time  to 
time,  and  being  often  asked  for  information,  I  now  take  the  opportunity  of  laying  before 
our  readers  the  actual  process  which  I  find  best  in  practice,  and  which  I  have  modified  from 
those  originally  proposed  by  De  Yrij  &  Moens, 

As  to  the  actual  extraction  of  the  crude  material  I  will  say  nothing,  except  to  state 
that,  of  the  puhliahtd  processes,  the  extraction  of  the  bark  (previotisly  mixed  with  milk  of 
lime  and  dried)  by  successive  portions  of  methylated  spirit  of  98  per  cent,,  and  then  con- 
verting into  sulphates  and  distilling  off  the  alcohol^  is  the  best,  provided  the  alcohol  is  only 
strong  fnongh  (which  may  be  cheaply  attained  by  placing  a  quantity  of  freshly  ignited 
potassium  carbonate  in  a  bottle  of  the  strongest  methylated  spirit  sold)  and  the  bark  and 
spirit  are  boiled  together  under  an  upright  condenser.  Bark  analysts  have  generally  an 
extraction  process,  which  they  keep  secret,  suitable  to  the  method  used  by  the  chief 
manufacturers  for  whom  they  work ;  and  I  do  not  mean  to  infer  that  I,  in  practice,  always  use 
the  extraction  mentioned,  but  I  say  it  Is  the  best  published  process. 

Bappose,  therefore,  that  the  bark  has  been  extracted  and  the  alkaloids  obtained  afl 
sulphates  in  solution,  I  begin  by  the  very  old  method  of  adding  to  a  very  concentrated 
solution — a  distinct  excess  of  sodium  hydrate,  and  shaking  out  with  50  o.c.  of  chloroform, 
and  then  successively  with  three  quautities  of  25  c.c-  each.  This  I  find  will  bring  back 
invariably  5*99  out  of  0  grammes  of  pure  mixed  alkaloids,  and  is  decidedly  the  most 
accurate  method,  given  practice  in  the  way  of  shaking,  &c.,  so  as  to  get  the  chloroform  to 
settle  quickly.  The  chloroform  should  be  received  into  a  small  tared  5-ounce  squnt  beaker, 
placed  under  a  Wynter  Blyth's  recovery  apparatus,  and  the  residue  dried  in  the  bath  at 
212^,  and  then  heated  in  the  air  bath  to  240^  F.,  and  the  fused  mass  weighed. 

The  total  alkaloids  are  then  dissolved  in  absolute  alcohol,  and  the  solution  divided 
into  two  equal  poitions  by  weight,  and  treated  as  follows  : — 

Poriivn  A  is  placed  under  a  barette  containing  volometric  sulphuric  acid  (^11*6  grms. 
acid  of  1643  sp.  gr.  in  1  litre  of  water  each  c.o.  of  which  =■'!  gramme  c.t^%^»2X\'ij&\  ^ss^c^cois^ 
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of  quinin©)  and  titrated  until  just  faintly  Bcid  to  delicate  litmnB  paper,  and  tbe  acid  used 
not€d  as  a  guide  for  fatara  operations.     The  spirit  is  then  evaporated  ofiT^  and  the  resid 
is  disBolved  in  water  at  185^  F.,  using  5  c.c.  of  water  for  each  o.o.  of  volumetric  acid  taken* 
and  if  not  all  soluble,  then  volumetric  acid  is  to  he  dropped  in  until  all  is  dissolved.     The 
whole  being  still  kept  at  185*=^,  very  dilute  sodium  hydrate  (4-74  NaHO  per  litre)  is  to  b«H 
cautiously  added,  stirring  well  until  the  whole  hjust  all  hut  neuirai.    The  amount  of  volume  triffl( 
acid  used  to  dissolve  over  that  required  at  first  to  titrate,  will  be  an  index  of  the  Wi^ 
required,  because  the  solutions  are  to  bo  made  to  balanco  each  other*     The  whole  is  now 
rapidly  cooled  to  60^,  and  kept  at  that  poiot  for  an  hour,  and  then  filtered  through  a  paif^ 
of  filters  previously  mutually  counterbalanced,  and  the  filtrate  received  into  a  graduated  €.««■ 
measure.     The  crystals  are  washed  with  1*6  c.c.  of  water  at  60''  for  each  c.c.  of  acid  used 
in  the  titration,  and  when  drained,  well  pressed,  and  dried  first  at  212^,  and  then  gradually 
up  to  240^  and  weighed,  using  the  outer  filter  as  a  tare.     The  filtrate  and  washings  an 
measured  and  '000817  added  to  the  weight  of  crystals  of  qctinine  sulphatk  for  each  o.o.  ol 
the  fluid.     If  the  last  drops  of  water  running  from  the  crystals  are  still  acid,  then  the 
fuDBel  must  be  placed  over  an  empty  beaker,  and  the^washing  continued  with  saturated 
solution  of  quinine  sulphate  at  60*^  F.  till  all  free  acid  is  washed  away,  as  if  not  the  crystals 
will  char  in  drying. 

Portion  B  is  rendered  juttt  acid  with  hydrochloric  acid,  the  spirit  evaporated  off,  and 
the  residue  dissolved  in  the  least  possible  quantity  of  water  at  100*^  F.  Dilute  soda  ts 
added  to  neutralization^  and  then  excess  of  saturated  solution  of  Rochelle  salt,  and  the  whole 
cooled  to  60*^  for  an  hour  with  frequent  stirring.  The  precipitate  is  collected  on  a  pair  of 
mutually  counterbalanced  filters,  washed  with  say  100  c.c.  of  water  at  60*^,  and  the  filtrate 
and  washings  received  into  a  measure.  The  precipitate  is  dried  at  220^  and  weighed, 
using  the  outer  filter  as  a  tare,  and  -00063  is  added  for  each  c.c,  of  filtrate.  The  quinine 
sulphate  previously  found  is  multiplied  by  '915,  and  the  answer  is  deducted  from  the 
weight  of  the  mixed  tartrates,  and  the  balance  multiplied  by  '804  gives  frrNCHONii>iNE.  The 
filtrate  from  the  tartrate  is  concentrated  to  its  original  volume,  cooled,  rendered  jusl 
faintly  acid  by  a  drop  of  dilute  acetic  acid,  and  excess  of  saturated  solution  of  potassium 
iodide  is  added  with  constant  stirring.  After  an  hour  or  so  at  BO^  it  is  collected  like  the 
einchonidine,  and  treated  In  every  respect  the  same,  and  weighed,  and  the  weight  having 
had  *O0077  added  for  each  c.c,  of  filtrate  and  washings,  is  multiplied  by  •7168,  and  result 

is  QUINIDINE. 

The  filtrate  from  the  quinidine  is  made  distinctly  alkaline  by  sodium  hydrate,  and  iha 
precipitated  cinohonine  and  amorphous  alkaloid  are  filtered  oat  in  a  similar  manner,  washed 
and  weighed.  The  precipitate  is  then  treated  with  spirit  of  40  per  cent,  to  dissolve  out  the 
amorphous  alkaloid  and  again  weighed,  and  the  difference  is  amorphous  /llkaloid,  while  the 
last  weighing  is  oinohonikb.  This  is  the  worst  separation  in  the  whole  process,  bat  as 
cinchonLne  is  the  least  valaable  alkaloid  it  is  not  of  any  great  consequence.  The  weight  of 
the  cinchonine  and  amorphous  alkaloid  together  must  have  deducted  from  it  -00052  for 
each  CO.  of  the  filtrate  from  the  quinidine  hydriodide,  and  '00066  for  each  c.c.  of  filtrate 
rom  the  einchonidine  tartrate,  and  the  balance  is  then  the  true  weight,  which,  minus  the 
amorphous  alkaloid,  gives  the  cinchonine. 

Th9  prooe§8  i«  very  expeditious,  both  portions  going  on  at  once,  and  the  whole  can  be^ 
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done  in  bix  hours.  Of  course*  like  ftll  atheri,  it  rcqu'utjB  oxporibuc^,  ospeciaUy  to  see  ib&t 
the  netiiralizations  are  carried  to  the  exact  pointy  and  the  qnaniiti(*B  of  water  properly 
judged,  hut,  given  that,  I  have  frequently  got  hack  with  it  99  per  cent,  of  mixed  piire 
alkaloids,  and  for  Indian  Barks  it  workn  very  well  indeed.  There  is  nothing  special  in  the 
actual  eeparations,  bat  only  in  the  general  manner  of  working,  and  the  saving  of  time  by 
using  the  two  solutiuns,  and  in  the  collection  on  doable  filters  bo  as  to  compensate  the 
amount  of  solution  absorbed  in  every  case,  and  in  the  allowances  which  are  not  exactly 
perhaps  theoretical,  but  what  I  have  practically  found  the  best.  No  allowance  is  mentioned 
for  the  solubility  of  cinchonine  because  it  ia  very  slight  and  not  important.  The  allowance 
on  the  first  step  of  Z?  is  a  practical  one  based  upon  a  usual  sort  of  mixture  of  quinine  and 
cinchonidine,  but  is  to  be  modified  according  to  the  quinine  found  in  part  A,  In  practice, 
however,  it  is  usually  close  enough. 


L 


SUBSTITTTTE    FOR  ALUM   IN   MAKING    BREAD. 
By  J,  Napiee,  F,C,8. 

I  READ  with  great  interest  the  article  by  Mr.  C.  Estcourt,  on  the  above  subject,  in  the 
October  number  of  Thk  Analyst.  Having  since  then  obtained  a  sample  of  the  liquid  from 
Manchester,  I  am  able  to  give  some  farther  information  about  it.  The  liquid  is  called 
**  yeast  improver,"  and  ia  recommended  to  be  used  iu  the  proportion  of  eight  ounces  per 
sack  of  flour  (2BD  lbs.).  It  is  manifest  that  this  solution  is  not  intended  as  a  substitute  for 
yeast,  but  merely  as  an  adjunct  in  the  case  of  new  fiours,  and  many  English  flours,  where 
the  binding  qualities — 80  essential  to  making  a  good,  easily -digested  loaf — are  somewhat 
lacking.     Indeed,  with  some  home  flours  it  is  almost  impossible  to  get  a  satisfactory  result, 

I  found  the  liquid  to  contain  the  ingredients,  and  in  similar  quantities,  as  Mr.  Estcourt 
stated :  phosphates  of  lime  and  magnesia,  held  in  solution  by  phosporic  acid.  Having 
certain  misgivings  as  to  the  purity  of  the  materials  used  in  manufacture,  I  tested  for  arsenic 
and  other  metallic  poisons,  but  these  were  completely  absent;  so  also  were  free  sulphuric 
and  hydrochloric  acids.     Alumina  was  present  to  the  extent  of  '06  per  cent. 

Using  eight  ounces  per  sack  of  flour — making  100  loaves,— thirty*five  grains  of  the 
liquid  will  be  found  in  every  4- lb.  ioaf.  The  free  phosphoric  acid  in  this  quantity  will  not 
neutralise  more  than  one-tenth  the  amount  of  earthy  and  alkaline  phosphates  naturally 
present.  The  percentage  of  alumina  cannot  be  any  objection  to  the  use  of  the  liquid,  there 
being  only  "021  grain — equal  lo  'IB  grain  alum— introduced  into  each  4-lb.  leaf. 

From  the  absence  of  impurities,  it  is  very  evident  this  liquid  must  be  made  from  very 
pure  materials.  This  ia  in  striking  contrast  to  the  results  of  analysis  of  the  sample  reported 
to  the  Salford  bench  by  Mr.  J.  C.  Bell  as  being  made  from  phosphates  of  alumina,  lime,  and 
magnesia. 

I  think  it  only  remains  for  our  chemical  autboritios  to  say  whether  or  not  this  liquid, 
in  the  small  quantities  used,  is  injurious  to  health;  but  I  think  there  can  be  little  doubt 
that  their  decision  will  be  in  its  favour. 

The  use  of  bread  containing  this  solution  will  be  decidedly  benoflcial  in  the  case  of^ 
children,  where  a  plentiful  supply  of  earthy  phosphates  is  requisite. 
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LAW   REPORTS. 

What  ii  Fair  Notice  to  the  Public  tfmt  Milk  Sold  U  Skimmed:— 

At  Worship  Street,  William  Brainwood,  a  millc  seller,  of  480,  Old  Ford  Boad,  Bow,  vaa  summoned 
for  selling  milk  miulterated  with  25  per  cent,  of  water.  Mr.  B.  J .  Abbott  defended*  Tbe  evidence  of  WiUiam 
Waiter  Barrowa.  aanitAry  inspector  of  Betliual  Green,  proved  that  o»  Ai;gust24tbhe  purch*«ed  a  pint 
milk  from  the  defendant  in  the  street.  The  dcfendiint  vended  his  niiUt  in  the  thoroaglifares,  going  abont  wil 
a  van  and  large  canii  of  milk.  In  reply  to  Mr.  Abbott,  tbo  witness  said  he  saw  a  printed  card  in  the 
staling  that  tlie  milk  wad  "  country  skim'd  milk,  sold  as  adulterated  milk,"  at  2d.  a  quart ;  but  he 
not  see  it  tmtil  after  he  had  stated  iha  purpose  fur  which  he  had  bought  the  milk.  The  defendant 
told  him  that  it  was  ioid  as  adulterated.  Witness  did  not  believe  that  the  card  conld  be  seen, 
the  defendruit  went  from  door  to  door  serving  the  milk  from  a  can  he  carrieil,  and  the  van  was  in 
ro«d.  Mr.  Abbott  relied  on  the  notice,  but  the  maglHtrate  considered  that  under  the  circnmstanoea 
was  no  notice  to  the  public.  A  certificate  of  Dr.  Tidy,  analyst  for  the  pariah,  was  put  in,  showijsg  th*t 
an  addition  of  water  to  the  extent  of  25  per  cent,  hod  been  mado.  besides  the  abatraction  of  ci 
Abbott  then  said  that  the  defendant  denied  the  addition  of  water,  and  aeked  for  an  adjoammeEDt 
enable  the  deiendont  to  have  the  sample  left  by  the  inspector  analyssed.  The  magistrate  refused 
allow  any  adjournment,  and  said  he  was  satisfied,  In  the  absence  of  any  defeDoe,  with  the  evidence. 
Burruws  added  that  the  defendant  had  before  been  fined  £5.  The  magistrates  now  fined  him  £10  with* 
2b.  ooBte,  or  six  weeks'  impriflonment. 

ObjectUm  that  Sfimpls  not  Personally  dtmbjft^d  by  Public  Analytt  GverruUd : —  ^| 

At  the  Hull  Pohce  Court,  John  StephenHon,  cow-keeper,  of  Theame,  was  summoned  before 
Mr.  E.  C  Twias,  Stipendiary  Magistrate,  for  selhng,  to  the  prejndice  of  the  purchaser,  a  quantity  of  milk 
whioh  was  not  of  the  nature,  substance,  and  quality  of  the  article  demanded  by  such  porohaser.  The 
prosecution  was  instituted  by  the  Urban  Sanitary  Authority  of  the  Corporation  and  Mr.  G.  P.  Spink 
appeareil  in  support  of  the  Information.  Mr.  Laverock  represented  the  defend  %nt.  Mr.  Dale,  Sanitaiy 
Inspector  of  the  Hull  Cor}^»oration,  stated  that  on  the  moruin^'  of  the  14th  September,  he  saw  defendant 
supplying  customers  with  milk,  and  witness  procured  from  hiin  a  pint  of  new  milk,  for  which  he  paid  Sd. 
He  informed  the  defcndtuit  timt  he  had  purchased  it  for  the  puqiose  of  being  analysed  by  the  Borough 
Analyst,  to  whom  one-tliird  of  the  pint  was  ctubsequently  forwarded.  Another  portion  was  given  lo 
defendant,  and  the  tliird  part  witness  retained.  Witness  ]iut  in  thu  analyat'B  certificate,  which  oerfcified 
that  the  milk  contained  25  per  cent,  of  water.  9)Ir.  Laverack :  He  told  you  he  had  no  milk  to  spuv^ 
I  believe  ?  Witness :  Yes.  Mr.  Laverack  :  You  got  about  the  last  he  had  ?  Witness :  Yes ;  there  was 
little  loft.  William  Fox,  assistant  to  the  Borough  Analyst,  deposed  that  on  the  date  named  Mr. 
brought  them  a  quantity  of  milk  which  he  had  purchased  from  the  defendant.  Witness  made  the  analj 
Mr,  Baynes  was  present  when  it  was  made,  and  superintended  it.  They  found  only  6*25  of  solids, 
fat,  and  the  results  gave  25  per  cent,  of  water.  Mr.  Twiss  :  According  to  your  analysiH  I  make  it  31  per 
cent,  of  water.  Witness :  Yes,  it  is  31  aa  matter  of  fact.  Tbo  whole  analysis  was  in  favour  of  the 
milk.  It  was  not  of  the  nature,  substance,  and  quality  of  new  milk.  After  cross-examining  the  witness 
as  to  the  quantities  contained  in  the  analysis,  Mr,  Laverack  Bubmitted  that  the  Act  of  Parliament  wi 
not  complied  with,  first  of  all  because  the  milk  was  not  porsonally  analysed  by  the  '^Publie"  Analyst] 
He  said  it  was  to  be  analyned  by  the  "  Borough  "  Analyst.  The  directions  contained  in  the  Act  must 
strictly  complied  with.  Mr.  Dale  said  that  he  mentioned  Public  and  Borough  Analyst  to  the  defendani 
Mr.  Laverack  considered  it  hardly  fair  to  Ins  client  that  this  should  be  stated  after  he  had  raised 
objection.  Mr.  Spink  said  he  took  it  that  Borough  Analyst  meant  Public  Analyst.  In  reference  to  the  first'' 
objection,  Mr,  Twiss  said  that  his  impression  wiw  thtit  if  the  Public  Analyst  were  present  from  the 
oommenoement  of  tlie  analysis  to  its  fulfiiment,  and  if  he  had  somebody  acting  under  his  supervision  the 
objection  could  not  be  sustained.  Mr.  Laverack  said  that  being  the  case  he  would  beg  leave  to  caU  the 
defendant  before  his  Worship  decided  the  second  point.  The  defendant  was  then  sworn.  He  stat 
tliat  on  the  morning  of  tlie  llth  inst.  his  milk  was  gold  out  before  had  served  all  his  customers,  and 
therefore  purchased  two  gallons  of  milk  from  a  milkseller  u/uned  George  Smith,  for  which  he  paid  1\ 
a  pint.  He  had  disposed  of  nearly  the  whole  t»f  his  extra  supply  when  the  iuspector  came  up  ai 
purchased  a  pint  of  It.  He  (defendant)  bought  the  milk  in  beUef  that  it  was  as  good  as  his  own.  MrJ 
Twiss :  If  that  is  the  case  Smith  ought  to  be  in  defendant's  place.  Mr.  Spink  (to  defendant) :  Did  yoit"' 
Bcrver  water  your  milk?  Witness:  No.  Mr.  Spink  :  Is  it  the  custom  of  the  trade  to  water  it  7  Witneaa  : 
Yes,  a  little  sap.    His    Worship  said  that  defendant  and  others  could  not  be  allowed  to  sell 
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which  vrw  adnlterated  in  thia  rar\tmer.  If  they  purohaHed  nn  extra  Btipply  they  must  knww  its  quality,  for 
the  public  moJit  be  protected.  With  regard  to  the  second  point  raised  by  Mr,  Laveraclc.  he  must  belicTe 
the  inspector'*  Btatcment  and  overrule  the  objection.     Defendant  would  be  fined  20s.  and  coetti. 

Milk  Adulterated  throri^h  it  Raining  while  Milkivfl  going  on  .— 

Francis  MaUisan,  cowkceper,  of  Hull,  waa  summoned  for  a  similar  oflfenee.  In  this  case  the  analysia 
was  ftlBo  made  by  Mr.  Foi,  Mr.  BairTies's  asHistaut.  and  the  oertifiaate  showed  that  the  milk  was 
adulterated  with  ten  per  wnt.  of  water*  In  reply  to  hia  Worship  Mr.  Fox  said  a  cow  in  the  very 
weakest  coiiditiou  would  give  nine  per  cent  of  sollda.  Tim  was  their  etaudard.  In  this  the  analysis  showed 
only  eight  per  cent,  which  gave  adulteration  to  the  extent  of  ten  per  oent.  Defendimt's  excuse  was  that 
whilst  milking  the  00W8  ill  the  field  on  the  mnming  of  the  14th  ult.  it  rained  very  heavily,  and  he  thought 
about  a  pint  of  water  fell  into  each  of  the  mDklng  buckets-  That  was  all  the  water  in  the  railk  that  be 
wad  aware  of.  He  waa  not  iu  the  habit  of  watering  his  milk»  not  even  to  the  extent  of  a  table-spoonful. 
3rfany  peraons  said  hia  old  milk  was  as  good  as  new.  His  Worship  said  the  evidence  allowed  tliat  the 
milk  was  adulterated.  If  it  had  been  adulterated  in  the  way  defendant  described  he  must  be  more  care- 
ful in  the  future.  Fined  208.  and  costs.  Defendant :  May  I  ask  il  you  are  allowed  to  put  any  water  in 
then  ?    His  Worship :  Ko,  certainly  not. 

Fine  French  Cojfee  containiHg  90 per  cent,  &/ Chicory  : — 

At  the  Bilston  Police  Court,  before  Mr.  Boughey,  the  stipendiary  for  the  South  StafTordshire  district, 
Mr.  Richard  Piufleld,  grocer,  of  Ettin^hall,  was  summoned  by  Mr.  Hord^,  the  inspector  under  the  Food 
and  Drugs  Act,  for  selling  coffee  *'  not  of  the  nature  and  sabatanoe  demanded  by  the  purchaser."  Samuel 
Toy,  assistant  inspector^  stated  that  on  July  23  he  went  to  defendant's  shop,  and  pnrohaaed  a  quarter  of 
a  pound  of  coffee.  The  coffee  was  in  a  canister,  labelled  "  Fine  French  Coffee,"  and  on  the  label  was  a 
statement  to  the  effect  that  it  was  a  blend  of  fine  East  India  and  other  coffees,  carefully  prepared  by  the 
new  French  process,  whereby  the  aroma  and  properties  of  the  coffee  were  carefully  developed.  Tlie 
oontenU  of  the  canister  were  analysed  by  Mr.  E.  W.  T.  Jones,  the  ofEcisJ  analyst,  who  cortilied  that  the 
mixture  contained  90  per  cent,  of  chicory.  The  stipendiary  said  ilie  mixture  was  not  coffee ;  it  was 
merely  •'  stuff,*'  and  he  conld  call  it  nothing  else.  Aa,  however,  the  costs  would  be  something  heavy,  he 
would  in  this  instance  only  indict  the  nominal  fine  of  5s.  and  the  costs,  £1  lOs. — At  thu  Bame  Courts 
Mr.  Isaac  Boyard,  grocer,  of  New  Village,  ne^w  Wolverhampton,  was  also  charged  by  Mr.  Horder  with 
selling  ruUilterated  coffee.  Samuel  Toy,  assissant  inspector,  said  be  went  to  the  defendant's  sliop  on 
July  *i3,  and  askcil  for  two  ounces  of  coffee.  The  coffee  was  given  to  him  wrapped  in  a  paper,  on  which 
were  printed  the  words  **  Chicory  and  Coffee.**  The  coffee  was  given  to  Mr.  Jones,  the  analyst,  who 
found  that  it  contained  72  per  oent.  of  chicory.  Defendant  waa  fined  10s.»  and  £1  Us.  6d.  costs.^Mr. 
William  Philhpa,  grocer,  of  New  Village,  Bilston,  was  also  summoned  by  Mr.  Horder,  the  inspector  under 
the  Food  and  Drugs  Act,  for  selling  mustard  not  of  the  nature  and  <iuality  demandtKl  by  the  purchaser, 
Samuel  Toy,  assistant  inspector,  said  he  went  to  the  defendant's  shop  ou  July  23.  and  purchased  two 
oonoeA  of  mustard.  The  um&tard  was  sent  to  Mr.  Jones,  the  analyst,  whu  found  that  it  contained  49 
per  oent.  of  wheat  flour.     Defcmlant  was  fined  5s.  and  costs,  amounting  in  tho  whole  to  £1  10s.  6d. 

London  Mustard  containing  Wheaten  Flour:— 

At  the  instance  of  the  Glasgow  Sanitary  Department,  A,  M'Lean,  provision  merchant.  29o,  South 
Wellington  Street,  in  tliat  city,  was  charged  before  Sheriff  Balfour  with  having  sold  adulterated  mustard* 
On  October  U  Robert  Inglis,  one  of  the  sanitary  ofllceTS,  purchased  a  quarter  of  a  pouud  of  muBtard  in 
Mr.  MLean's  shop,  and  on  being  analysed  by  Dr.  Wallace  the  mustard  was  found  to  contain  25  per  cent, 
of  whoaten  flour.  It  appeared  that  the  muBtard  had  been  sold  by  a  girl,  in  the  abaeuce  of  the  ordinary 
shopkeeper,  and  had  been  taken  loose  from  a  canister  ou  which  was  printed  a  statement  to  the  effect  that 
the  mustard  waa  "  London  mustard,"  find  a  mixture  of  farina  and  choice  condiments.  This  intimation 
was  hardly  noticeable  to  purchasers,  and  the  girl  did  not  intimate  to  the  inspector  that  the  mustard  was 
a  mixture.  In  the  circumstancoe,  the  Sheriff  held  that  while  an  offence  had  technieally  been  committed 
Agaioat  the  Act,  it  was  not  a  serious  offence,  aud  he  would  only  £ne  Mr.  M*Lean  in  tlio  expenses  of  the 
proeeeatton — 25b.  f 

A.t  tho  Bushall  PoUce  Court  lat*^ly,  before  Messrs.  F.  James,  S,  Stokfis,  and  T,  A,  Negas,  a  number 
of  grooers  were  summoned  for  au  alltgcd  violation  of  the  Adulteration  of  Food  and  Drugs  Act.  The  first 
CMC  was  that  of  Mra.  Caroline  JameH,  who  was  summoned  by  Mr.  J.  G.  Hortler.  the  county  inspector, 
lor  tuppljing  goods  not  of  the  nature  and  substance  demanded  by  the  purchaser.  Mr.  Williams  (of  the 
fiMm  of  Duignan  and  Co.)  appeared  fur  the  defendant.  Mr.  Horder  said  that  on  October  9  he  wtui  to 
defendant 'i  ahop  and  purchased  two  ounces  of  coffee.  The  sample,  on  being  analysed  by  the  county 
analyst,  was  foand  to  contain  60  per  cent,  of  chicory.    In  cross-ciaminatioD  the  witoew  eaid  the  mixtuzc^L 
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was  wrapped  in  a  paper  od  which  was  printed  *'  This  is  a  mixture  of  ohioory  and  ooffee/*  The  Bench 
eridcred  the  uotifieation  on  the  wrapper  to  bo  quit<^  sufficient  intimation  to  the  purchaser  that  it  wns  not 
pure  coffeti,  and  dismissed  the  case. — Mr.  George  Cresswell,  grocer,  of  Walsall  Wood,  was  charged  wilb  i 
eimilai  offence.  Mr.  fingnall  (of  the  firm  of  llowlands  and  Biignall,  BirmiDgham),  infitructod  by  (bi 
Birmingham  and  Midland  Connties  Grocers'  Protection  and  Benevolent  AsBOciation,  appeared  Tor  tlu 
dcfentifint.  In  this  case  Mr.  Horder  anid  the  miiture  oontained  61  per  cent,  of  chicory.  The  other  f»di 
were  Bimilar  to  those  given  in  the  preeeding  case,  and  the  magistrates  diamissed  the  case. — Saitli 
Stevens,  of  Wttlsall  Wood,  for  selling  coffee  containing  63  per  cent,  of  chicory,  and  William  Batef,  4i 
Itushall,  for  having  sold  a  mixttirc  containing  69  per  cent,  of  chicory,  were  alfio  charged  with  a  Wu 
offence.  As  the  facts  were  at  all  fours  with  the  previous  cases,  the  summonses  were  dismissed. — Tbomu 
Henry  Whitehonset  of  Shclfield,  was  summoned  for  having  sold  as  half  a  p<jund  of  butter  a  mixttut 
containing  *>3  per  cent,  of  foreign  fat.  The  witness  for  the  prosecution  said  defendant  otnted  at  thci  Lime 
of  the  purchase  that  he  had  bought  it  for  butter.    Defendant  was  fined  £1,  and  £1  8s.  6d.  costa. 

Cojffe  Adulteration,— Extraordinary  De/encf-: — 

Mr.  Charles  Isaac  Walton,  tea  dealer,  333,  Hoxion  Street,  was  summoned  at  Worship  Street  Folifit 
Court  by  the  inspector  for  the  Vestry  of  St.  Leonard,  Shoreditch,  for  selling  coffee  as  pure  which  wu 
adulterated.  Mr.  Walker,  Vestry  Clerk,  appeared  for  the  prosecution,  and  Mr.  Wontner  for  the  defenoa* 
E\idence  was  given  that  threc-qunrtcrs  of  tt  p<iimd  of  coffee  was  purchased  and  was  asked  for  as  gentune. 
it  was  hiid  on  the  oount*?r  on  an  open  pftjwr  and  then  was  div1d«3d  into  three  parcels  and  put  in  pa] 
hogs  and  sealed.  One  was  left  with  the  vendor,  one  wus  sent  to  the  analyst,  and  one  retained  by 
inspector.  The  oerUlcato  of  Dr.  Stevenson  wim  put  in,  certifying  that  the  sample  oontained  the  for 
ingredients  as  under:  Cliioory,  20  per  cent.  Mr.  Wontnor,  for  the  defenc*,  said  he  had  ft  st 
answer.  They  had  sent  the  samples  left  ttj  Dr.  Hassall  for  analysis  and  he  certified  that  the  quan 
of  chicory  waa  30  per  cent.  But  they  believed  that  it  was  genume  coffee.  Tlioy  had  a  pansel  of  pure 
eoffec  which  they  sold  from,  and  they  could  only  account  for  it  by  the  supposition  that  chicory  was  in 
the  bags  when  the  coffee  was  put  in.  Mr.  Walker  said  that  was  a  very  improper  statcmout.  He  should 
have  to  ask  the  inf.pector  if  tlie  hags  were  clean  and  empty.  The  inspector  was  recalled  and  said  the 
hags  were  new  from  the  stationer's  and  hod  nerver  been  opened  and  were  quite  empty.  Mr.  Wontner  then 
said  they  could  not  account  for  it  aa  thoy  Uelioved  the  ooffde  sold  was  pure.  He  asked  that  Uie  sar 
produced  in  Court  should  be  submitted  to  the  Govemmant  analyst  at  Someruet  House.  The  magisi 
consented,  and  tlie  case  was  adjourned.  At  the  adjourned  hekiring  the  certiiicate  from  Someiset  Ho 
waa  put  in,  btatiug  that  it  oou tamed  not  leas  than  20  per  cent,  of  chicory.  Mr.  W^ontner  called  the 
proprietor  and  his  employees  to  prove  that  the  coffee  wajs  Hont  from  the  Mincing  Lane  eatabhshment  to 
this  and  several  other  placet*.  They  sent  a  canister  to  each  of  pure,  labelled  as  such,  and  it  was  sold  as 
such  in  the  fuU  belief  that  it  waa  pme.  The  mftgistrate  said  there  were  some  peculiar  circumstauces 
about  the  case  which  it  was  not  for  him  to  decide.  It  was  admitted  that  chicory  was  largely  used  for 
mixing  with  coffee  in  thit^  ]>lace  ;  whether  thid  was  a  mistake  or  not  he  could  not  say,  but  the  evidence 
put  before  him  wus  not  soffiuieul  to  induce  him  to  impose  a  less  penalty  than  £o  and  £1  2s.  6d.  costa. 

Ext^-niive  Adulteration  in  Scotland. — Ilravy  Fiimlty  : — 

In  Chambers  lately,  before  Sheriff  Bulfour,  .Alexandra  Young,  milk  dealer,  and  residing  with  hil 
father,  Willium  Young,  f^irmer,  Waterbonk,  Carrounnock,  was  charged  at  the  instance  of  the  aanitai}' 
authorities  with  having,  on  18th  October,  from  a  citrt  in  West  BothweD  Street,  sold  to  William  T^ 
Armstrong,  one  of  the  sanitnry  inspootors,  four  pennj^orth  of  cream  diluted  with  62^  per  cent,  of  akin' 
milk,  two  pennyworth  of  sweet  milk  diluted  with  3G  per  cent,  of  skim  milk,  and  onf 
pennyworth  of  akim  mUk  diluted  with  20  per  cent,  of  added  water.  In  answer  to  th« 
Sheriff,  Mr.  Young  said  he  was  guilty,  and  that  he  was  22  years  of  age.  Mr.  Boas,  who  acted  for  th« 
prosecution,  said  this  was  one  of  the  worst  cases  that  had  ever  come  before  the  Courts  and  the  locahty  ill 
which  the  milk  waa  sold  was  a  poor  one,  inhabited  chiefly  by  working  people.  The  Sheriff  said  it  waa  A 
very  seriouH  offence.  The  adulteration  waa  very  great ;  it  was  the  worst  case  that  had  come  before  him, 
The  peretiutage  of  uduUemiion  usually  varied  from  five  to  twenty,  but  in  the  aream  in  this  case  there 
was  more  hkim  milk  than  cream,  the  adulteration  being  62^  per  cent.  The  accused  :  Well,  it  waa  the 
price  1  had  to  pay  for  it.  The  Sheriff  (continuing)  said  that  in  whatever  locality  these  sales  had  taken 
place  tlie  offence  would  \ye  great,  hnt  it  was  worse  being  in  a  locjility  like  ButhweU  Street,  wheru  the 
people  were  poor.  It  would  have  been  competent  for  him  to  inflict  a  penalty  of  £20  for  each  of  the 
offences,  but  he  thought  it  woidd  be  too  hard  ta  impose  tliree  times  £20.  He  would  treat  the  case  as  if 
there  was  only  one  offence,  and  impose  u  tine  of  £18,  which  wtw  just  £(3  for  each  offence.  This  modifi-' 
c&lion  was  made  because  of  the  youth  and  inexperience  of  the  acoiised,  and  he  hoped  it  would  be  a 
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to  hjm  foT  the  futaro,  Mr.  Bom  :  WiU  yonr  LordBhip  impose  a  sulwtantial  alternfttivB  in  oaae 
of  tlio  accused  not  paying  this  large  sum  ?  The  SheriflF :  Have  you  any  prospect  of  paying  this  penalty  ? 
The  ftoousGd  (who  hatl  a  roll  of  notea  in  his  hand)  said  he  oonld  pay  it  now,  which  he  did. 

Milhjuin  Fined  for  Addinp  Water  to  hh  Emfihyff»  MUk, 

James  Hainea,  in  the  pmploy  ol  Mcfrt:an  M^r^rtn,  pnrvcyorof  milk,  carrying  ou  ImRlncfts  at  &8,  Alweot 
3oad,  BrrmonJiify,  was  Hiimmoneil  to  Houthwiirk  I'olice  Court  by  Mr.  H,  Thomas,  sanitary  inspector,  in  the 
serric^^'  of  the  Bermondaey  Vestrjv  for  Htdhng  him  milk  containing  IG  per  cent,  of  addeJ  wntei,  and  Mr. 
Morgan,  the  maater,  vas  charged  with  causing  him  to  sell  it.  Mr.  Harrison,  vestry  clerk,  proaecntcd, 
and  Mr.  Waahiugton  app*iarod  for  the  latter.  Mr,  Thomas  said  thnt  on  the  lllh  iili,  he  cauwd  a  pint  oS 
milk  to  \v6  purchased  from  Haines  aa  he  was  i^enring  cuatomerg  in  Grange  Botul.  lie  told  biin  he 
intended  to  have  it  analyeed,  when  Haines  said  he  aolJ  it  oa  he  received  it  from  his  mfi&ter.  Witness 
took  A  saraple  to  Dr.  Muter,  whose  ccrtificiite  showed  that  it  contained  16  i>er  cent,  of  added  water.  On 
njontiouing  the  circumatauoea  to  Mr.  Morgan,  he  said  tliat  Haines  muat  have  added  water  to  it  after  he 
left  the  dairy,  as  all  the  milk  was  tested  before  it  was  tiikcn  away.  Mr,  Wa^hinf^ton,  on  the  part  of  Mr. 
Morgan,  produced  a  certificate  showing  that  all  the  mdk  was  i^enuine  when  Haine&  took  it  from  the  dairy. 
Mr.  Thomas  was  recalled  by  Mr.  Wasliinprton,  and  ho  eaiii  that  on  Haines  bein^j  called  by  his  master  in 
reference  to  the  milk,  he  said,  "J  own  patting  water  in  the  milk;  I  have  done  it  three  limes.""  He  had 
known  Morgan  for  some  time,  and  he  believed  liim  to  he  a  veiy  respectable  trnJt'enian*  The  drfendant 
Haiuf-'H  here  said  it  waa  quitti  true  whtit  Mr.  Thomus  hud  ptiid.  He  hrid  frequently  put  water  in  the  milk, 
and  his  miutter  knew  nothing  about  it.  Mr.  Washiu^n  informed  his  woraliip  that  Morgan  puiil  Haines 
268.  a  week,  and  gave  him  what  milk  ho  required  for  hia  own  use.  It  was  very  serious  for  Mr.  Morgan. 
The  magistrate  dismiaaed  the  anmmous  against  Morgan,  and  fined  Haines  £5,  or  one  month's  imprison^' 
meut. 


For  eomo  years  patt  large  quantities  of  hutterine  have  been  disposed  of  in  Dublin  aa  pure  butter. 
Hitherto  the  fraud  hai  escaped  almost  unnoticed,  to  the  great  loss  of  dairy  farmers,  i^eoently,  however, 
the  authorities,  aroused  to  action  by  the  Rev.  Canon  Bagot  and  other  members  of  the  A^cnltural  Society, 
have  act  their  faoeti  against  the  praetioe.  Several  of  the  vandora  of  this  staff  were  brought  before  the 
poUce  magistrates  by  the  Corporation  and  sanitary  officials  lately,  and  fined  in  sums  of  £5  and  £10.  The 
certificate  of  Dr.  Cameron,  city  analyst,  set  forth  that  the  sample!)  Bubmittcd  to  him  couBisted  of  a  com> 
pound  of  foreign  fats,  instead  of  butter  fats.  In  one  of  tlie  ciiBes  the  prosecuting  offleial  depaHed  that 
one  of  tlio  coola  of  buttef  wa«  marked  bntterine,  but  over  tlio  *'  iue"  was  placed  a  simibir  label  marked 
lOd.,  so  thiU  the  apparent  markin}^  on  the  cool  mts  "  butter  IQd."  The  magistrate  said  thia  was  a  very 
bad  caue  of  deception,  and  imposed  a  fine  of  £10, 

NOTES   OF   THE    MONTH. 

The  IrtBh  are  credited  with  haviug  a  method  quite  their  own  of  dealing  with  matters ; 

but  if  the  statement  of  a  Dablin  dairyman  is  to  be  believed,  an  inspector  who  took  some 

milk  from  him,  whicb  proved  on  analysis  to  be  adulterated,  actually  called  on  him  before 

'^soing  tbe  summons,  and  said, ''  W^ut  day  was  It  that  I  took  that  milk  from  yoa  ?  because 

liftve  forgotten  the  date,*'     The  milkman  obligingly  answered,  «*  Och,  sure  !  and  wasn't  it 

n  [snoh  a  day]  1  **     And  then,  after  that,  the  inspector  had  him  fined  1 


The  Scotch^  always  <<  canny '*  in  money  matters,  have  also  had  their  natural  instincts 

exemplified  lately.     It  seems  that  at  a  meeting  to  discuss  the  necessity  of  appointing  an 

analyst,  a  saving  ratepayer  dolivored  himself  of  the  following  brilliant  idea :  **  I  don't  see 

much  use  in  gettin'  an  aMlyst.     There's  the  pollis  (policemen),  they  hae  but  little  to  do  in 

I  the  mornin* ;  they  micht  analeeze  the  milk,  ye  ken  !  '* 

Sl  ^ 

i^         Another  case  has  been  settled,  which  will  be  found  in  onr  police  reports,  in  which  the 
I  magistrate  has  decided  against  a  mixture  of  90  per  cent,  chicory  and  10  per  cent,  coffee, 
^  sold  in  a  canister  labelled  *'  line  French  ooflee,"  and  having  a  statement  to  the  effect  that 
it  was  a  blend  of  :6ne  East  India  and  other  coffees,  carefully  prepared  h^  a.  t^^  '^x.^ss^s^ 
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prooeBS  wLereby  the  aroma  and  properties   of  the  coffee  were  carefully  developed.     Thero* 
being  a  Wge  quantity  uf  similar  articles  about  in  all  the  Bhop  windows,  we  Bhould  snggesi^ 
that  it  would  be  a  asefal  amendment  to  the  label  to  leave  oat  the  word  *'  developed/' 
insert  instead ''modilied  by  an  admixture  of  a  blend  of  the  finest  and  most  carefully 
prepared  roots  of  chioorium/'     That  woold  sound  very  nicely,  and  might  save  convictioDt; 
while  anoh  a  description  would  almost  be  more  eloquent  than  that  found  on  a  tin  of  must 
with  tout  and  turmeric,  met  with  in  the  Glasgow  police  reports,  stating  it  to  be  **  Lond( 
mustard,'*  and  a  "  mixture  of  farina  and  choice  condiments."     After  this  we  shall  have 
milkmen  selling  *Hhe  natural  milk  of  the  choicest  and  most  beautiful  Aldemey  and  o1 
cows,  prepared  by  a  process  whereby  its  nutritive  qualities  are  specially  dealt  with ;  and 
is  rendered  more  easy  of  digestion  by  infants  through  careful  admixture  with  a  well -known" 
agent  supplied  by  a  beneficent  Providence — namely,  hydrio  oiide  !  " 
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